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(57) Abstract: The present 

invention relates to genes and genes 
clusters which are expressed in a 
tissue specific manner. For example, 
the invention relates to a group of 
genes encoding GPCR-like receptors 
that are involved in the function and 
activity of the immune system. These 
genes are organized into a discrete 
cluster at chromosomal location 
lq22 (the "immune gene complex") 
and span about 700 kb of DNA. 
The region closest to the centromere 
comprises genes that are expressed 
predominantly in the thymus, while 
the distal region comprises genes 
which are expressed predominantly 
in the bone marrow and other 
hematopoietic cells. Another 
cluster of GPCR genes is located 
at chromosomal band llq24. These 
genes are expressed predominantly 
in pancreatic tissue, establishing 
this region of chromosome 11 as a 
unique gene complex involved in 
pancreatic function. A cluster of transmembrane and GPCR-type receptor genes is also located at chromosomal band llql2.2. 
These genes are expressed predominantly in the spleen (hence, "spleen gene" cluster), as well as other tissues of the immune and 
reticuloendothelial system (RES), indicating that establishing this region of the chromosome is involved is spleen, lymphoid, and/or 
reticuloendothelial function. Finally, genes coding for membrane proteins have been identified which are expressed selectively in 
bone marrow, kidney, pancreas, and retina 
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TISSUE SPECIFIC GENES AND GENE CLUSTERS 
This application claims the benefit of U.S. Application Serial Nos. 60/372,669 April 
16, 2002, 60/374,823 filed April 24, 2002, 60/376,558 filed May 1, 2002, 60/381,366 filed 
5 May 20, 2002, 60/403,648 filed August 16, 2002, 60/41 1,882 filed September 20, 2002, and 
60/424,336 filed November 7, 2002, which are hereby incorporated by reference in their 
entirety. 

DESCRIPTION OF THE DRAWINGS 

Figs. 1 and 2 show a physical map of the immune system gene complex. Sequence- 
1 0 tagged site ("STS") markers are used to characterize the chromosomal regions. An STS is 
defined by two short synthetic sequences (typically 20 to 25 bases each) that have been 
designed from a region of sequence that appears as a single-copy in the human genome (the 
reference numbers, and the sequences which they represent, are hereby incorporated by 
reference in their entirety). These sequences can be used as primers in a polymerase chain 
1 5 reaction (PCR) assay to determine whether the site is present or absent from a DNA sample. 

Fig. 3 shows the expression pattern of transmembrane proteins homologous to the 
olfactory G-protein-coupled receptor ("GPCR") family in human tissues. To detect gene 
expression, PCR was carried out on aliquots of the normalized tissue samples using a 
forward and reverse gene-specific primers. Table 5 indicates the SEQ ID NO for each primer 
20 ("FOR" is the forward primer and "REV" is the reverse primer). 

Fig. 4 shows the expression pattern of two olfactory G-protein-coupled receptor 
("GPCR") family members in human tissues. To detect gene expression, PCR was carried 
out on aliquots of the normalized tissue samples using a forward and reverse gene-specific 
primers. Table 6 indicates the SEQ ID NO for each primer ("FOR" is the forward primer and 
25 "REV" is the reverse primer). 

Figs. 5 (a and b) and 6 show the expression pattern in human tissues of genes 
selectively expressed in kidney tissue. To detect gene expression, PCR was carried out on 
aliquots of the normalized tissue samples using a forward and reverse gene-specific primers. 
Table 1 1 indicates the SEQ ID NO for each primer ("FOR" is the forward primer and "REV" 
30 is the reverse primer). 

Fig. 7 (a-b) show organization of pancreatic gene complex on chromosome 1 lq24. 
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Fig. 8 is a schematic drawing of five of the pancreatic olfactory G-protein-coupled 
receptor ("GPCR") family members located in the gene complex showing regions of overlap. 
The numbering underneath the lines indicates amino acid position. 

Fig. 9 (a and b) show the expression pattern of TMD0986, XM_061780 (TMD0987), 

5 XM_061781 (TMD0353), XMJ)61784 (TMD0989), and XM_061785 (TMD058) in human 
tissues. To detect gene expression, PCR was carried out on aliquots of the normalized tissue 
samples using a forward and reverse gene-specific primers. Table 12 indicates the SEQ ID 
NO for each primer ("FOR'* is the forward primer and "REV" is the reverse primer). 
Fig. 10 shows the expression pattern of TMD1030 (XM_166853), TMD1029 

1 0 (XM_1 66854), TMD 1 028 (XM_1 66855), and TMD062 1 (XM_1 66205) in human tissues. 
To detect gene expression, PCR was carried out on aliquots of the normalized tissue samples 
using a forward and reverse gene-specific primers. Table 17 indicates the SEQ ID NO for 
each primer ("F-oligo" is the forward primer and "R-oligo" is the reverse primer). 

Fig. 1 1 shows the organization of the spleen gene complex on chromosome 1 lql2.2. 

15 Fig. 12 (a-c) shows the expression of the pancreas genes in human tissues. To detect 

gene expression, PCR was carried out on aliquots of the normalized tissue samples using a 
forward and reverse gene-specific primers. Table 23 indicates the SEQ ID NO for each 
primer ("FOR" is the forward primer and "REV" is the reverse primer). 

Expression patterns were analyzed as described below. A twenty-four tissue panel 

20 was used (lanes from left to right): I, adrenal gland; 2, bone marrow; 3, brain; 4, colon; 5, 
heart; 6, intestine; 7, pancreas; 8, liver; 9, lung; 10, lymph node; 1 1, lymphocytes; 12, 
mammary gland; 13, muscle; 14, ovary; 15, pancreas; 16, pituitary; 17, prostate; 18, skin; 19, 
spleen; 20, stomach; 21, testis; 22, thymus; 23, thyroid; 24, uterus. The lane at the far left of 
each panel contains molecular weight standards. Polyadenylated mRNA was isolated from 

25 tissue samples, and used as a template for first-strand cDNA synthesis. The resulting cDNA 
samples were normalized using beta-actin as a standard. For the normalization procedure, 
PCR was performed on aliquots of the first-strand cDNA using beta-actin specific primers. 
The PCR products were visualized on an ethidium bromide stained agarose gel to estimate 
the quantity of beta-actin cDNA present in each sample. Based on these estimates, each 

30 sample was diluted with buffer until each contained the same quantity of beta-actin cDNA 
per unit volume. PCR was carried out using the primers described above, and reaction 
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products were loaded on to an agarose (e.g., 1.5-2%) gel and separated electrophoretically. 

DESCRIPTION OF THE INVENTION 

The present invention relates to tissue-selective genes and tissue-selective gene 
5 clusters. The polynucleotides and polypeptides are useful in variety of ways, including, but 
not limited to, as molecular markers, as drug targets, and for detecting, diagnosing, staging, 
monitoring, prognosticating, preventing or treating, determining predisposition to, etc., 
diseases and conditions, associated with genes of the present invention. The identification of 
specific genes, and groups of genes, expressed in pathways physiologically relevant to 
10 particular tissues, permits the definition of functional and disease pathways, and the 

delineation of targets in these pathways which are useful in diagnostic, therapeutic, and 
clinical applications. The present invention also relates to methods of using the 
polynucleotides and related products (proteins, antibodies, etc.) in business and computer- 
related methods, e.g., advertising, displaying, offering, selling, etc., such products for sale, 
1 5 commercial use, licensing, etc. 

Immune Gene Complex 

The present invention relates to a group of genes involved in the function and activity 
of the immune system. These genes are organized into a discrete cluster at chromosomal 

20 location lq22 (the "immune gene complex") and span hundreds of kb of DNA, e.g., about 
700 kb of DNA. See, Figs. 1 and 2. The region closest to the centromere comprises genes 
that are expressed predominantly in the thymus, while the distal region comprises genes 
which are expressed predominantly in the bone marrow and other hematopoietic cells. 
The present invention relates to a composition consisting essentially of the lq22 

25 immune gene complex, comprising TMD0024 (XM_060945), TMD1779 (XMJ)60946), 
TMD0884 (XM_060947), TMD0025 (XM 060948), TMD1780 (XM_089422), TMD1781 
(XM_089421), TMD0304 (XM_060956), TMD0888 (XM 060957), and TMD0890 
(XM 060959) genes, or a fragment thereof comprising at least two said genes. As discussed 
in more detail, the composition can comprise or consist essentially of the chromosome region 

30 between STS markers that define the genomic DNA, e.g., between SHGC-81033 and SHGC- 
145403, or a fragment thereof comprising at least two said genes. 



WO 03/089583 PCT/US03/11497 

-4- 

The CD1 family, a cluster of genes previously identified as coding for proteins 
involved in antigen presentation (Sugita and Brenner, Seminars in Immunology, 12:51 1-516, 
2000), are located at the proximal boundary of the immune gene complex. The expression of 
CD la, b, and c genes are restricted to professional antigen-presenting cells, including 
5 dendritic cells and some B-cell subsets (Sugita and Brenner, ibid). CD Id is present on other 
cell types, in addition to hematopoietic cells, such as intestinal cells (Sugita and Brenner, 
ibid). 

Adjacent to the CD1 family, is a cluster of genes coding for transmembrane proteins 
homologous to the olfactory G-protein-coupled receptor ("GPCR") family. These genes 

10 include XM_060945 (TMD0024), XM_060346 (TMD1779), XMJ)60947 (TMD0884), and 
XM_060948 (TMD0025), and are expressed predominantly in thymus tissues (e.g., 
thymocytes). XM_089421 (TMD1781) is also expressed in thymus, but it is present in much 
higher amounts in lymphocytes ("PBL"). This chromosomal region can be defined by STS 
markers, e.g., between SHGC-81033 and D1S3249, G15944, GDB:191077, GDB:196442, 

15 RH68459, RH102597, RH69635, or RH65132, or fragments thereof, such as fragments 
which comprise two or more genes. 

The gene for human erythroid alpha spectrin (SPTA1) is distal to the GPCR thymus- 
restricted family. It is expressed in bone marrow cells, and is localized to the red cell 
membrane (Wilmotte et al., Blood, 90(10):4188-96, 1997). Next to it, is another cluster of 

20 genes coding for proteins that resemble the olfactory GPCR family. These include 

XM_060956 (TMD0304), XM_060957 (TMD0888), and XM_060959 (TMD089), and are 
expressed predominantly in the bone marrow, although other sites of expression are observed 
as well. See, e.g., Table 1. This chromosomal region can be defined by STS markers, e.g., 
between GDB:181583 or RH1 18729, and D1S2577 or SHGC-145403. 

25 The gene for myeloid cell nuclear differentiation antigen ("MNDA") is next. MNDA 

is also expressed in bone marrow cells, particularly in normal and neoplastic myelomonocytic 
cells and a subset of normal and neoplastic B lymphocytes (Miranda et al., Hum. Pathol., 
30(9): 1040-9, 1999). 

The phrase "immune system" indicates any processes and cells which are involved in 
30 generating and carrying out an immune response. Immune system cells includes, but are not 
limited to, e.g., stem cells, pluripotent stem cell, myeloid progenitor, lymphoid progenitor, 
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lymphocytes, B-lymphocytes, T-lymphocytes (e.g., naive, effector, memory, cytotoxic, etc.), 
thymocytes, natural killer, erythroid, megakaryocyte, basophil, eosinophil, granulocyte- 
monocyte, accessory cells (e.g., cells that participate in initiating lymphocyte responses to 
antigens), antigen-presenting cells ("APC"), mononuclear phagocytes, dendritic cells, 
5 macrophages, alveolar macrophages, etc., and any precursors, progenitors, or mature stages 
thereof. 

Table 1 is a summary of the genes and their expression patterns in accordance with 
the present invention. The genes and the polypeptides they encode can be used as diagnostic, 
prognostic, therapeutic, and research tools for any conditions, diseases, disorders, or 

10 applications associated with the tissues and cells in which they are expressed. 

When expression is described as being ''predominantly" in a given tissue, this 
indicates that the gene's mRNAs levels are highest in this tissue as compared to the other 
tissues in which it was measured. Expression can also be "selective," where expression is 
observed. By the phrase "selectively expressed," it is meant that a nucleic acid molecule 

1 5 comprising the defined sequence of nucleotides, when produced as a transcript, is 

characteristic of the tissue or cell-type in which it is made. This can mean that the transcript 
is expressed only in that tissue and in no other tissue-type, or it can mean that the transcript is 
expressed preferentially, differentially, and more abundantly (e.g., at least 5-fold, 10-fold, 
etc., or more) in that tissue when compared to other tissue-types. 

20 In view of their selectivity and display on the cell surface, the olfactory GPCR family 

members of the present invention are a useful target for histological, diagnostic, and 
therapeutic applications relating to the cells in which they are expressed. Antibodies and 
other protein binding partners (e.g., ligands, aptamers, small peptides, etc.) can be used to 
selectively target agents to a tissue for any purpose, included, but not limited to, imaging, 

25 therapeutic, diagnostic, drug delivery, gene therapy, etc. For example, binding partners, such 
as antibodies, can be used to treat carcinomas in analogy to how c-erbB-2 antibodies are used 
to breast cancer. They can also be used to detect metastatic cells, in biopsies to identify bone 
marrow and thymus tissue, etc. The genes and polypeptides encoded thereby can also be used 
in tissue engineering to identify tissues as they appear during the differentiation process, to 

30 target tissues, to modulate tissue growth (e.g., from starting stem cell populations), etc. 
Useful antibodira or other binding partners include those that are specific for parts of the 
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polypeptide which are exposed extracellularly as indicated in Table 2. Any of the methods 
described above and below can be accomplished in vivo, in vitro, or ex vivo (e.g., bone 
marrow cells or peripheral blood lymphocytes can be treated ex vivo and then returned to the 
body). 

5 The expression patterns of the selectively expressed polynucleotides disclosed herein 

can be described as a "fingerprint" in that they are a distinctive pattern displayed by a tissue. 
Just as with a fingerprint, an expression pattern can be used as a unique identifier to 
characterize the status of a tissue sample. The list of expressed sequences disclosed herein 
provides an example of such a tissue expression profile. It can be used as a point of reference 

10 to compare and characterize samples. Tissue fingerprints can be used in many ways, e.g., to 
classify an unknown tissue, to determine the origin of metastatic cells, to assess the 
physiological status of a tissue, to determine the effect of a particular treatment regime on a 
tissue, to evaluate the toxicity of a compound on a tissue of interest, etc. 

For example, the tissue-selective polynucleotides disclosed herein represent the 

1 5 configuration of genes expressed by a normal tissue. To determine the effect of a toxin on a 
tissue, a sample of tissue can be obtained prior to toxin exposure ("control") and then at one 
or more time points after toxin exposure ("experimental"). An array of tissue-selective 
probes can be used to assess the expression patterns for both the control and experimental 
samples. As discussed in more detail below, any suitable method can be used. For instance, 

20 a DNA microarray can be prepared having a set of tissue-selective genes arranged on to a 
small surface area in fixed and addressable positions. RNA isolated from samples can be 
labeled using reverse transcriptase and radioactive nucleotides, hybridized to the array, and 
then expression levels determined using a detection system. Several kinds of information can 
be extracted: presence or absence of expression, and the corresponding expression levels. 

25 The normal tissue would be expected to express substantially all the genes represented by the 
tissue-selective probes. The various experimental conditions can be compared to it to 
determine whether a gene is expressed, and how its levels match up to the normal control. 

While the expression profile of the complete gene set represented by the sequences 
disclosed here may be most informative, a fingerprint containing expression information 

30 from less than the full collection can be useful, as well. In the same way that an incomplete 
fingerprint may contain enough of the pattern of whorls, arches, loops, and ridges, to identify 
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the individual, a cell expression fingerprint containing less than the full complement may be 
adequate to provide useful and unique identifying and other information about the sample. 
Moreover, because of heterogeneity of the population, as well differences in the particular 
physiological state of the tissue, a tissue's "normal" expression profile is expected to differ 

5 between samples, albeit in ways that do not change the overall expression pattern- As a result 
of these individual differences, each gene although expressed selectively in spleen, may not 
on its own 100% of the time be adequately enough expressed to distinguish said tissue. 
Thus, the genes can be used in any of the methods and processes mentioned above and below 
as a group, or one at a time. 

1 0 Binding partners can also be used as to specifically deliver therapeutic agents to a 

tissue of interest. For example, a gene to be delivered to a tissue can be conjugated to a 
binding partner (directly or through a polymer, etc.), in liposomes comprising cell surface, 
and then administered as appropriate to the subject who is to be treated. Additionally, 
cytotoxic, cytostatic, and other therapeutic agents can be delivered specifically to the tissue to 

1 5 treat and/or prevent any of the conditions associated with the tissue of interest. 

The present invention relates to methods of detecting immune system cells, 
comprising one or more of the following steps, e.g., contacting a sample comprising cells 
with a polynucleotide specific for a gene selected from Table 1, or a mammalian homolog 
thereof, under conditions effective for said polynucleotide to hybridize specifically to said 

20 gene, and detecting specific hybridization. Detecting can be accomplished by any suitable 
method and technology, including, e.g., any of those mentioned and discussed below, such as 
Northern blot and PCR. Specific polynucleotides include SEQ ID NOS 3, 4, 8, 9, 14, 15, 22, 
23, 27, 28, 35, 36, 42, 43, 49, 50, 57, and 58 (see, Table 5), and complements thereto. 
Detection can also be achieved using binding partners, such as antibodies (e.g., 

25 monoclonal or polyclonal antibodies) that specifically recognize polypeptides coded for by 
genes of the present invention. Thus, the present invention relates to methods of detecting an 
immune system cell, comprising, one or more the following steps, e.g. contacting a sample 
comprising cells with a binding partner (e.g. an antibody, an Fab fragment, a single-chain 
antibody, an aptamer) specific for a polypeptide coded for by gene selected from Table 1 , or 

30 a mammalian homolog thereof, voider conditions effective for said binding partner bind 

specifically to said polypeptide, and detecting specific binding. Protein binding assays can be 
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accomplished routinely, e.g., using immunocytochemistry, ELISA format, Western blots, etc. 
Useful epitopes include those exposed to the surface as indicated in Table 2. 

As indicated above, binding partners can be used to deliver agents specifically to the 
immune system, e.g., for diagnostic, therapeutic, and prognostic purposes. Methods of 

5 delivering an agent to an immune cell can comprise, e.g., contacting an immune cell with an 
agent coupled to binding partner specific for a gene selected from Table 1 (i.e., TMD0024 
(XM 060945), TMD1779 (XM 060946), TMD0884 (XM_060947), TMD0025 
(XMJ)60948), TMD1780 (XM_089422), TMD1781 (XMJJ89421), TMD0304 
(XM_060956), TMD0888 (XM_060957), and TMD0890 (XM_060959)), whereby said agent 

10 is delivered to said cell. Any type of agent can be used, including, therapeutic and imaging 
agents. Contact with the immune system can be achieved in any effective manner, including 
by administering effective amounts of the agent to a host orally, parentally, locally, 
systemically, intravenously, etc. The phrase "an agent coupled to binding partner" indicates 
that the agent is associated with the binding partner in such a manner that it can be carried 

1 5 specifically to the target site. Coupling includes, chemical bonding, covalent bonding, 
noncovalent bonding (where such bonding is sufficient to carry the agent to the target), 
present in a liposome or in a lipid membrane, associated with a carrier, such as a polymeric 
carrier, etc. The agent can be directly linked to the binding partner, or via chemical linkers or 
spacers. 

20 Imaging of specific organs can be facilitated using tissue selective antibodies and 

other binding partners that selectively target contrast agents to a specific site in the body. 
Various imaging techniques have been used in this context, including, e.g., X-ray, CT, CAT, 
MRI, ultrasound, PET, SPECT, and scintographic. A reporter agent can be conjugated or 
associated routinely with a binding partner. Ultrasound contrast agents combined with 

25 binding partners, such as antibodies, are described in, e.g., U.S. Pat. Nos, 6,264,917, 
6,254,852, 6,245,318, and 6,139,819. MRI contrast agents, such as metal chelators, 
radionucleotides, paramagnetic ions, etc., combined with selective targeting agents are also 
described in the literature, e.g., in U.S. Pat. Nos. 6,280,706 and 6,221,334. The methods 
described therein can be used generally to associate a partner with an agent for any desired 

30 purpose. 

The maturation of the immune system can also be modulated in accordance with the 



WO 03/089583 




PCT/US03/11497 



present invention, e.g., by methods of modulating the maturation of an immune system cell, 
comprising, e.g., contacting said cell with an agent effective to modulate a gene, or 
polypeptide encoded thereby, selected from Table 1, or a mammalian homolog thereof, 
whereby the maturation of an immune cell is modulated. Modulation as used throughout 

5 includes, e.g., stimulating, increasing, agonizing, activating, amplifying, blocking, inhibiting, 
reducing, antagonizing, preventing, decreasing, diminishing, etc. 

The phrase "immune system cell maturation" includes indirect or direct effects on 
immune system cell maturation, i.e., where modulating the gene directly effects the 
maturational process by modulating a gene in a immune system cell, or less directly, e.g., 

1 0 where the gene is expressed in a cell-type that delivers a maturational signal to the immune 
system cell. Immune system maturation includes B-cell maturation, T-cell maturation, such 
as positive selection, negative selection, apoptosis, recombination, expression of T-cell 
receptor genes, CD4 and CD8 receptors, antigen recognition, MHC recognition, tolerization, 
RAG expression, differentiation, TCR expression, antigen expression, etc. See also below 

15 and, e.g., Abbas et al., Cellular and Molecular Immunology,, 4th Edition, W.B. Saunders 

Company, 2000, e.g., Pages 149-160. Process include reception of a signal, such as cytokinin 
or other GPCR ligand. Any suitable agent can be used, e.g., agents that block the maturation, 
such as an antibody to a GPCR of Table 1 , or other GPCR antagonist. 

The interactions between lymphoid and non-lymphoid immune system cells can also 

20 be modulated comprising, e.g., contacting said cells with an agent effective to modulate a 
gene, or polypeptide encoded thereby, selected from Table 1, or a mammalian homolog 
thereof, whereby the interaction is modulated. Lymphoid cells, includes, e.g., lymphocytes 
(T- and B-), natural killer cells, and other progeny of a lymphoid progenitor cell. Non- 
lymphoid cells include accessory cells, such as antigen presenting cells, macrophages, 

25 mononuclear phagocytes dendritic cells, non-lymphoid thymocytes, and other cell types 

which do not normally arise from lymphoid progenitors. Interactions that can be modulated 
included, e.g., antigen presentation, positive selection, negative selection, progenitor cell 
differentiation, antigen expression, tolerization, TCR expression, apoptosis. See, also above 
and below, for other immune system processes. 

30 Promoter sequences obtained from GPCR genes of the present invention can be 

utilized to selectively express heterologous genes in immune system cells. Methods of 
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expressing a heterologous polynucleotide in immune system cells can comprise, e.g., 
expressing a nucleic acid construct in immune system cells, said construct comprising a 
promoter sequence operably linked to said heterologous polynucleotide, wherein said 
promoter sequence is selected from Table 5. In addition to the cell lines mentioned below, 
5 the construct can be expressed in primary cells, such as thymocytes, bone marrow cells, stem 
cells, lymphoid progenitor cells, myeloid progenitor cells, monocytes, antigen presenting 
cells, macrophages, and cell lines derived therefom, cell lines such as JHK3 (CRL- 10991), 
KG-1 (CCL-246), KG-la (CCL-246.1), U-937 (CRL-1593.2), VA-ES-BJ (CRL-2138), TUR 
(CRL-2367), ELI (CRL-9854), 28SC (CRL-9855), KMA (CRL-9856), THP-1 (TIB-2002), 
10 WEHI-274.1 (CRL-1679), M-NFS-60 (CRL-1838), MH-S (CRL-2019), SR-4987 (CRL- 
2028),NCTC 3749 (CCL-461), AMJ2-C8 (CRL 2455), AMJ2-C1 1 (CRL2456), PMJ2-PC 
(CRL-2457), EOC2 (CRL-2467), as well as any primary and established immune system cell 
lines. 



15 Thymus 

The thymus is the site of T-cell lymphocyte maturation. Immature lymphocytes 
migrate into the thymus from the bone marrow and other organs in which they are generated. 
The selection process that shape the antigen repertoire of T-cells takes place in the thymus 
organ. Both positive and negative selection processes take place. For a review, see, e.g., 

20 Abbas et al., Cellular and Molecular Immunology, 4th Edition, W.B. Saunders Company, 
2000, e.g., Pages 126-130 and 149-160. 

There are various diseases and disorders related to thymus tissue, including, but not 
limited to, thymic carcinoma, thymoma, Omenn syndrome, autoimmune diseases, allergy, 
Graves disease, Myasthenia gravis, thymic hyperplasia, DiGeorge syndrome, Good 

25 syndrome, promoting immune system regeneration after bone marrow transplantation, 

immuno-responsiveness, etc. The thymic selective genes and polypeptides encoded thereby 
can be use to treat or diagnose any thymic condition. For instance, chemotherapeutic and 
cytotoxic agents can be conjugated to thymic selective antibodies and used to ablate a 
thymoma or carcinoma. They can be used alone or in combination with other treatments. 

30 See, e.g., Graeber and Tamin, Semin. Thorac. Cardiovasc. Surg., 12:268-277, 2000; Loehrer, 
Ann. Med., 31 Suppl. 2:73-79, 1999. 
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Bone marrow 

All circulating blood cells in the adult, including all immature lymphocytes, are 
produced in the bone marrow. In addition, the bone marrow is also the site of B-cell 
maturation. The marrow consists of a spongelike reticular framework located between long 

5 trabecular It is filled with fat cells, stromal cells, and precursor hematopoietic cells. The 
precursors mature and exit through the vascular sinuses 

All the blood cells are believed to arise from a common stem cell. Lineages that 
develop from this common stem cell include, e.g., myeloid and lymphoid progenitor cells. 
The myeloid progenitor develops into, erythrocytes (erythroid), platelets (megokaryocytic), 

10 basophils, eosinophils, granulocytes, neutrophils, and monocytes. The lymphoid progenitor 
is the precursor to B-lymphocytes, T-lymphocytes, and natural killer cells. 

There are various diseases and disorders related to bone marrow, including, not 
limited to, e.g., red cell diseases, aplastic anemia (e.g., where there is a defect in the myeloid 
stem cell), pure red cell aplasia, white cell diseases, leukopenia, neutropenia, reactive 

15 (inflammatory) proliferation of white cells and nodes such as leukocytosis and lymphadenitis, 
neoplastic proliferation of white cells, malignant lymphoma, Non-Hodgkin's Lymphomas, 
Hodgkins disease, acute leukemias (e.g., acute lymphoblastic leukemia, acute myeloblasts 
leukemia, myelodysplatic snydrome), chromic myeloid leukemia, chronic leukemia, hairy 
cell leukemia, myeloproliferative disorders, plasma cell disorders, multiple myeloma, 

20 histiocytoses, etc. 

Immune System Selective Genes 

The present invention relates to genes involved in the function and activity of the 
immune system. XM_062147 (TMD0088) and XM_061676 (TMD0045) code for seven 

25 membrane spanning polypeptides which are homologous to members of the olfactory G- 

protein-coupled receptor ("GPCR") family. XM_062147 is expressed predominantly in bone 
marrow tissue, with no detectable expression in other tissues. XM_061676 is also expressed 
predominantly in bone marrow tissue, but it is detected in peripheral blood lymphocytes, as 
well. As discussed in more detail below, XM_062147 (TMD0088), XMJ)61676 

30 (TMD0045), and the polypeptides they encode, can be used as diagnostic, prognostic, 
therapeutic, and research tools for any conditions, diseases, disorders, or applications 
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associated with the immune system and the cells in which they are expressed. 

In view of their selectivity and display on the cell surface, the GPCR family members 
of the present invention are useful targets for histological, diagnostic, and therapeutic 
applications relating to the cells (e.g., B-cells and B-cell progenitors) in which they are 

5 expressed. Antibodies and other protein binding partners (e.g., ligands, aptamers, small 
peptides, etc.) can be used to selectively target agents to a tissue for any purpose, included, 
but not limited to, imaging, therapeutic, diagnostic, drug delivery, gene therapy, etc. For 
example, binding partners, such as antibodies, can be used to treat carcinomas in analogy to 
how c-erbB-2 antibodies are used to breast cancer. They can also be used to detect metastatic 

10 cells, in biopsies to identify bone marrow, lymphocytes, etc. The genes and polypeptides 
encoded thereby can also be used in tissue engineering to identify tissues as they appear 
during the differentiation process, to target tissues, to modulate tissue growth (e.g., from 
starting stem cell populations), etc. Useful antibodies or other binding partners include those 
that are specific for parts of the polypeptide which are exposed extracellularly as indicated in 

1 5 Table 2. Any of the methods described above and below can be accomplished in vivo, in 
vitro, or ex vivo (e.g., bone marrow cells or peripheral blood lymphocytes can be treated ex 
vivo and then returned to the body). Ex vivo methods can be used to eliminate cancerous 
cells from the bone marrow, to modulate bone marrow cells, to prime bone marrow cells for 
an immune response, to expand a particular class of cells expressing XM 062147 

20 (TMD0088) or XM_061676 (TMD0045), to transfer genes into said cells (e.g., Banerjee and 
Bertino, Lancet Oncol., 3:154-158, 2002), etc. 

When expression is described as being "predominantly" in a given tissue, this 
indicates that the gene's mRNAs levels are highest in this tissue as compared to the other 
tissues in which it was measured. Expression can also be "selective," where expression is 

25 observed. By the phrase "selectively expressed," it is meant that a nucleic acid molecule 
comprising the defined sequence of nucleotides, when produced as a transcript, is 
characteristic of the tissue or cell-type in which it is made. This can mean that the transcript 
is expressed only in that tissue and in no other tissue-type, or it can mean that the transcript is 
expressed preferentially, differentially, and more abundantly (e.g., at least 5-fold, 10-fold, 

30 etc., or more) in that tissue when compared to other tissue-types. 

The phrase "immune system" indicates any processes and cells which are involved in 
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generating and carrying out an immune response. Immune system cells includes, but are not 
limited to, e.g., stem cells, pluripotent stem cell, myeloid progenitor, lymphoid progenitor, 
lymphocytes, B-lymphocytes, T-lymphocytes (e.g., naive, effector, memory, cytotoxic, etc.), 
thymocytes, natural killer, erythroid, megakaryocyte, basophil, eosinophil, granulocyte- 
5 monocyte, accessory cells (e.g., cells that participate in initiating lymphocyte responses to 
antigens), antigen-presenting cells ("APC"), mononuclear phagocytes, dendritic cells, 
macrophages, etc., and any precursors, progenitors, or mature stages thereof. 

XM 062147 contains seven transmembrane segments. It is located on chromosomal 
band 1 lql2 within proximity to the locus for an inherited form of atopic hypersenstivity 

10 (OMIM 147050, e.g., associated with asthma, hay fever, and eczema). It has been suggested 
that the condition is a result of defect in the regulation of immunoglobulin E. XM_06 1676 
also is seven membrane spanning polypeptide. The chromosomal locus, 1 1 pi 5, to which it 
maps is rich in genes associated with immune disorders, including Fanconi anemia, 
nucleoporin, myeloid leukemia, and T-cell lymphoblastic leukemia. Arthrogryposis 

1 5 multiplex congenita (distal type IIB) also maps closely to this chromosomal location. 

The present invention relates to methods of detecting immune system cells, 
comprising one or more of the following steps, e.g., contacting a sample comprising cells 
with a polynucleotide specific for a gene selected from Table 6, or a mammalian homolog 
thereof, under conditions effective for said polynucleotide to hybridize specifically to said 

20 gene, and detecting specific hybridization. Detecting can be accomplished by any suitable 
method and technology, including, e.g., any of those mentioned and discussed below, such as 
Northern blot and PCR. Specific polynucleotides include SEQ ID NOS 67, 68, 76, and 77 
(see, Table 6), and complements thereto. 

Detection can also be achieved using binding partners, such as antibodies (e.g., 

25 monoclonal or polyclonal antibodies) that specifically recognize polypeptides coded for by 
genes of the present invention. Thus, the present invention relates to methods of detecting an 
immune system cell, comprising, one or more the following steps, e.g. contacting a sample 
comprising cells with a binding partner (e.g. an antibody, an Fab fragment, a single-chain 
antibody, an aptamer) specific for a polypeptide coded for by gene selected from Table 6, or a 

30 mammalian homolog thereof, under conditions effective for said binding partner bind 

specifically to said polypeptide, and detecting specific binding. Protein binding assays can be 
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accomplished routinely, e.g., using immunocytochemistry, ELISA format, Western blots, etc. 
Useful epitopes include those exposed to the surface as indicated in Table 7. 

As indicated above, binding partners can be used to deliver agents specifically to the 
immune system, e.g., for diagnostic, therapeutic, and prognostic purposes. Methods of 
5 delivering an agent to an immune cell can comprise, e.g., contacting an immune cell with an 
agent coupled to binding partner specific for a gene selected from Table 6, whereby said 
agent is delivered to said cell. Any type of agent can be used, including, therapeutic and 
imaging agents. Contact with the immune system can be achieved in any effective manner, 
including by administering effective amounts of the agent to a host orally, parentally, locally, 

1 0 systemically, intravenously, etc. The phrase "an agent coupled to binding partner" indicates 
that the agent is associated with the binding partner in such a manner that it can be carried 
specifically to the target site. Coupling includes, chemical bonding, covalent bonding, 
noncovalent bonding (where such bonding is sufficient to carry the agent to the target), 
present in a liposome or in a lipid membrane, associated with a carrier, such as a polymeric 

1 5 carrier, etc. The agent can be directly linked to the binding partner, or via chemical linkers or 
spacers. 

Imaging of specific organs can be facilitated using tissue selective antibodies and 
other binding partners that selectively target contrast agents to a specific site in the body. 
Various imaging techniques have been used in this context, including, e.g., X-ray, CT, CAT, 

20 MRI, ultrasound, PET, SPECT, and scintographic. A reporter agent can be conjugated or 
associated routinely with a binding partner. Ultrasound contrast agents combined with 
binding partners, such as antibodies, are described in, e.g., U.S. Pat. Nos. 6,264,917, 
6,254,852, 6,245,318, and 6,139,819. MRI contrast agents, such as metal chelators, 
radionucleotides, paramagnetic ions, etc., combined with selective targeting agents are also 

25 described in the literature, e.g., in U.S. Pat. Nos. 6,280,706 and 6,221,334. The methods 
described therein can be used generally to associate a partner with an agent for any desired 
purpose. 

The maturation of the immune system can also be modulated in accordance with the 
present invention, e.g., by methods of modulating the maturation of an immune system cell, 
30 comprising, e.g., contacting said cell with an agent effective to modulate a gene, or 

polypeptide encoded thereby, selected from Table 6, or a mammalian homolog thereof, 
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whereby the maturation of an immune cell is modulated. Modulation as used throughout 
includes, e.g., stimulating, increasing, agonizing, activating, amplifying, blocking, inhibiting, 
reducing, antagonizing, preventing, decreasing, diminishing, etc. 

The phrase "immune system cell maturation** includes indirect or direct effects on 

5 immune system cell maturation, i.e., where modulating the gene directly effects the 

maturational process by modulating a gene in a immune system cell, or less directly, e.g., 
where the gene is expressed in a cell-type that delivers a maturational signal to the immune 
system cell. Immune system maturation includes B-cell maturation, T-cell maturation, such 
as positive selection, negative selection, apoptosis, recombination, expression of T-cell 

10 receptor genes, CD4 and CD8 receptors, antigen recognition, MHC recognition, tolerization, 
RAG expression, differentiation, TCR expression, antigen expression, etc. See also below 
and, e.g., Abbas et al., Cellular and Molecular Immunology, 4th Edition, W.B. Saunders 
Company, 2000, e.g., Pages 149-160. Processes include reception of a signal, such as 
cytokinin or other GPCR ligand. Any suitable agent can be used, e.g., agents that block the 

15 maturation, such as an antibody to a GPCR of Table 6, or other GPCR antagonist. 

The interactions between lymphoid and non-lymphoid immune system cells can also 
be modulated comprising, e.g., contacting said cells with an agent effective to modulate a 
gene, or polypeptide encoded thereby, selected from Table 6, or a mammalian homolog 
thereof, whereby the interaction is modulated. Lymphoid cells, includes, e.g., lymphocytes 

20 (T- and B-), natural killer cells, and other progeny of a lymphoid progenitor cell. Non- 
lymphoid cells include accessory cells, such as antigen presenting cells, macrophages, 
mononuclear phagocytes dendritic cells, non-lymphoid thymocytes, and other cell types 
which do not normally arise from lymphoid progenitors. Interactions that can be modulated 
included, e.g., antigen presentation, positive selection, negative selection, progenitor cell 

25 differentiation, antigen expression, tolerization, TCR expression, apoptosis. See, also above 
and below, for other immune system processes. 

Promoter sequences obtained from GPCR genes of the present invention can be 
utilized to selectively express heterologous genes in immune system cells. Methods of 
expressing a heterologous polynucleotide in immune system cells can comprise, e.g., 

30 expressing a nucleic acid construct in immune system cells, said construct comprising a 
promoter sequence operably linked to said heterologous polynucleotide, wherein said 
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promoter sequence is selected from Table 6. In addition to the cell lines mentioned below, 
the construct can be expressed in primary cells, such as thymocytes, bone marrow cells, stem 
cells, lymphoid progenitor cells, myeloid progenitor cells, monocytes, B-cells, antigen 
presenting cells, macrophages, and cell lines derived therefrom. 

5 

Kidney Selective Genes 

The present invention relates to genes and polypeptides which are selectively 
expressed in kidney tissues: TMD0049 (XMJ)57351), TMD0190 (XMJ)87157), TMD0242 
(XM_088369), TMD0335 (XM_089960), TMD0371, TMD0374, TMD0469 (XM_038736), 

10 TMD07 1 9 (XM J)59548), TMD073 1 (XM_059703), TMD0785 (XM_0603 1 0), TMD0841 
(XMJ360623), TMD1 1 14 (NMJH9841), and/or TMD 1 148 (XM_087108). These genes 
and polypeptides are expressed predominantly in kidney tissues, making them, and the 
polypeptides they encode, useful as selective markers for kidney tissue and function, as well 
as diagnostic, prognostic, therapeutic, and research tools for any conditions, diseases, 

1 5 disorders, or applications associated with the kidney and the cells in which they are 

expressed. TMD0049 (XM_057351), TMD0190 (XM_087157), TMD0242 (XM_088369), 
TMD0335 (XM_089960), TMD0371, TMD0374, TMD0469 (XM_038736), TMD0719 
(XM_059548), TMD0731 (XM_059703), TMD0785 (XM_060310), TMD0841 
(XM_060623), TMD11 14 (NM_019841), and/or TMD 1 148 (XM_087108) includes both 

20 human and mammalian homologs of it. SEQ ID NOS 78-103 represent particular alleles, but 
the present invention relates to other alleles, including naturally-occurring polymorphisms 
(i.e., a polymorphism in the nucleotide sequence which is identified in populations of 
mammals) and homologs thereof. More information on these genes is summarized in Tables 
8-11. 

25 In view of their selectivity and display on the cell surface, the polypeptides and 

polynucleotides of the present invention are useful targets for histological, diagnostic, and 
therapeutic applications relating to the cells (e.g., juxtaglomerular cells which secrete renin, 
peritubular cells, endothelial cells, e.g., of the cortex and outer medulla, mesangial cells 
which secrete inflammatory mediators including NO and products of cyclooxygenase, 

30 visceral epithelial cells, parietal epithelial cells, podocytes, early proximal tubule cells which 
secrete, e.g., angiotensin converting enzyme and neutral endopeptidase, late distal tubule 
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cells that produce, e.g., prolyl endopeptidase, serine endopeptidase, carboxypeptidase, and 
neutral endopeptidase, renomedullary interstitial cells, etc) in which they are expressed. 
Antibodies and other protein binding partners (e.g., ligands, aptamers, small peptides, etc.) 
can be used to selectively target agents to a tissue for any purpose, included, but not limited 

5 to, imaging, therapeutic, diagnostic, drug delivery, gene therapy, etc. For example, binding 
partners, such as antibodies, can be used to treat carcinomas in analogy to how c-erbB-2 
antibodies are used to breast cancer. They can also be used to detect metastatic cells, in 
biopsies, to identify kidney, etc. The genes and polypeptides encoded thereby can also be 
used in tissue engineering to identify tissues as they appear during the differentiation process, 

1 0 to target tissues, to modulate tissue growth (e.g., from starting stem cell populations), etc. 
Useful antibodies or other binding partners include those that are specific for parts of the 
polypeptide which are exposed extracellularly as indicated in Table 9. Any of the methods 
described above and below can be accomplished in vivo, in vitro, or ex vivo. 



1 5 indicates that the gene's mRNAs levels are highest in this tissue as compared to the other 
tissues in which it was measured. Expression can also be "selective," where expression is 
observed. By the phrase "selectively expressed," it is meant that a nucleic acid molecule 
comprising the defined sequence of nucleotides, when produced as a transcript, is 
characteristic of the tissue or cell-type in which it is made. This can mean that the transcript 

20 is expressed only in that tissue and in no other tissue-type, or it can mean that the transcript is 
expressed preferentially, differentially, and more abundantly (e.g., at least 5-fold, 10-fold, 
etc., or more) in that tissue when compared to other tissue-types. 

The present invention relates to methods of detecting kidney cells, comprising one or 
more of the following steps, e.g., contacting a sample comprising cells with a polynucleotide 

25 specific for TMD0049 (XMJ)57351), TMD0190 (XM 087157), TMD0242 (XM_088369), 
TMD0335 (XMJ)89960), TMD0371, TMD0374, TMD0469 (XM_038736), TMD0719 
(XMJ)59548), TMD0731 (XM.059703), TMD0785 (XM_060310), TMD0841 
(XMJJ60623), TMD1 1 14 (NM_019841), and/or TMD 1 148 (XMJ)87108), or a mammalian 
homolog thereof, under conditions effective for said polynucleotide to hybridize specifically 

30 to said gene, and detecting specific hybridization. Detecting can be accomplished by any 

suitable method and technology, including, e.g., any of those mentioned and discussed below, 



When expression is described as being "predominantly" in a given tissue, this 
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such as Northern blot and PCR. Specific polynucleotides include SEQ ID NOS 104, 105, 
107, 108, 111, 112, 115, 116, 119, 120, 122, 123, 126, 127, 131, 132, 135, 136, 138, 139, 
142, 143, 145, 146, 149, 150, and complements thereto. 

Detection can also be achieved using binding partners, such as antibodies (e.g., 
5 monoclonal or polyclonal antibodies) that specifically recognize polypeptides coded for by 
genes of the present invention. Thus, the present invention relates to methods of detecting a 
kidney cell, comprising, one or more the following steps, e.g. contacting a sample comprising 
cells with a binding partner (e.g. an antibody, an Fab fragment, a single-chain antibody, an 
aptamer) specific for a polypeptide coded for by TMD0049 (XM_05735 1), TMD0190 

10 (XM_087157), TMD0242 (XM_088369), TMD0335 (XM_089960), TMD0371, TMD0374, 
TMD0469 (XM_038736), TMD0719 (XM_059548), TMD0731 (XM_059703), TMD0785 
(XM_060310), TMD0841 (XM_060623), TMD1 1 14 (NM_0 19841), and/or TMD 1 148 
(XM_087108), or a mammalian homolog thereof, under conditions effective for said binding 
partner bind specifically to said polypeptide, and detecting specific binding. Protein binding 

15 assays can be accomplished routinely, e.g., using immunocytochemistry, ELISA format, 

Western blots, etc. Useful epitopes include those exposed to the surface as indicated in Table 
9. 

As indicated above, binding partners can be used to deliver agents specifically to the 
kidney, e.g., for diagnostic, therapeutic, and prognostic purposes. Methods of delivering an 

20 agent to a kidney cell can comprise, e.g., contacting a kidney cell with an agent coupled to 
binding partner specific for TMD0049 (XMJ)57351), TMD0190 (XMJ)87157), TMD0242 
(XMJ)88369), TMD0335 (XM_089960), TMD0371, TMD0374, TMD0469 (XM 038736), 
TMD0719 (XM_059548), TMD0731 (XM_059703), TMD0785 (XM_060310), TMD0841 
(XM 060623), TMD1 1 14 (NMJ)19841), and/or TMD 1 148 (XMJ)87108), whereby said 

25 agent is delivered to said cell. Any type of agent can be used, including, therapeutic and 

imaging agents. Contact with the kidney can be achieved in any effective manner, including 
by administering effective amounts of the agent to a host orally, parentally, locally, 
systemically, intravenously, etc. The phrase "an agent coupled to binding partner" indicates 
that the agent is associated with the binding partner in such a manner that it can be carried 

30 specifically to the target site. Coupling includes, chemical bonding, covalent bonding, 
noncovalent bonding (where such bonding is sufficient to carry the agent to the target), 
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present in a liposome or in a lipid membrane, associated with a carrier, such as a polymeric 
carrier, etc. The agent can be directly linked to the binding partner, or via chemical linkers or 
spacers. Any cell expressing a polypeptide coded for by TMD0049 (XM_05735 1), 
TMD0190 (XMJJ87157), TMD0242 (XM_088369), TMD0335 (XM_089960), TMD0371, 

5 TMD0374, TMD0469 (XM J)38736), TMD07 19 (XM _059548), TMD073 1 (XM _059703), 
TMD0785 (XMJ)60310), TMD0841 (XM_060623), TMD11 14 (NMJH9841), and/or TMD 
1 148 (XM_087108) can be targeted, including, e.g., juxtaglomerular, peritubular, endothelial, 
mesangial, visceral epithelial, parietal epithelial, podocytes, early proximal tubule, late distal 
tubule, renomedullary interstitial, etc. 

10 Imaging of specific organs can be facilitated using tissue selective antibodies and 

other binding partners that selectively target contrast agents to a specific site in the body. 
Various imaging techniques have been used in this context, including, e.g., X-ray, CT, CAT, 
MRI, ultrasound, PET, SPECT, and scintographic. A reporter agent can be conjugated or 
associated routinely with a binding partner. Ultrasound contrast agents combined with 

15 binding partners, such as antibodies, are described in, e.g., U.S. Pat. Nos, 6,264,917, 
6,254,852, 6,245,318, and 6,139,819. MRI contrast agents, such as metal chelators, 
radionucleotides, paramagnetic ions, etc., combined with selective targeting agents are also 
described in the literature, e.g., in U.S. Pat. Nos. 6,280,706 and 6,221,334. The methods 
described therein can be used generally to associate a partner with an agent for any desired 

20 purpose. 

A kidney cell (see above for examples of kidney cell types) can also be modulated in 
accordance with the present invention, e.g., by methods of modulating a kidney cell, 
comprising, e.g., contacting said cell with an agent effective to modulate TMD0049 
(XMJ)57351), TMD0190 (XM_087157), TMD0242 (XM_088369), TMD0335 

25 (XM_089960), TMD0371, TMD0374, TMD0469 (XMJB8736), TMD0719 (XM_059548), 
TMD0731 (XMJ)59703), TMD0785 (XM_060310), TMD0841 (XM.060623), TMD1 1 14 
(NM_019841), and/or TMD 1 148 (XM_087108), or the biological activity of a polypeptide 
encoded thereby, or a mammalian homolog thereof, whereby said kidney cell is modulated. 
Modulation as used throughout includes, e.g., stimulating, increasing, agonizing, activating, 

30 amplifying, blocking, inhibiting, reducing, antagonizing, preventing, decreasing, diminishing, 
etc. 
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An activity or function of the kidney cell can be modulated, including, e.g., 
glomerular filtration rate, filtration pressure, renal autoregulation (including via myogenic 
mechanism and tubuloglomerular feedback mechanism), tubular reabsorption, tubular 
secretion, and renal clearance. In addition, the transcription, translation, synthesis, 

5 degradation, expression, etc., of any secretory or polypeptide produced by a kidney cell can 
be modulated, including, but not limited to, renin-angiotensin activity, production and 
secretion of prostaglandins, nitric oxide, kallikrein, adenosine, endothelin, erythropoietin, and 
other hormones, enzymes, and other secretory and intracellular factors. The response of a 
kidney cell to stimuli can also be modulated, including, but not limited to, ligands to 

10 TMD0049 (XM_057351), TMD0190 (XM_087157), TMD0242 (XM_088369), TMD0335 
(XM_089960), TMD0371, TMD0374, TMD0469 (XM_038736), TMD0719 (XMJ)59548), 
TMD0731 (XMJ)59703), TMD0785 (XMJ)60310), TMD0841 (XM_060623), TMD1114 
(NM_019841), and/or TMD 1 148 (XM_087108), oxygen levels, blood pressure, etc. 

The present invention also relates to polypeptide detection methods for assessing 

1 5 kidney function, e.g., methods of assessing kidney function, comprising, detecting a 

polypeptide coded for by TMD0049 (XM_057351), TMD0190 (XM_087157), TMD0242 
(XM 088369), TMD0335 (XM_089960), TMD0371, TMD0374, TMD0469 (XM_038736), 
TMD0719 (XM_059548), TMD0731 (XM_059703), TMD0785 (XMJ)60310), TMD0841 
(XM_060623), TMD1 1 14 (NM_019841), and/or TMD 1 148 (XM_087108), fragments 

20 thereof, polymorphisms thereof, in a body fluid, whereby the level of said polypeptide in said 
fluid is a measure of kidney function. Kidney function tests are usually performed to 
determine whether the kidney is functioning normally as a way of diagnosing kidney disease. 
Various tests are commonly used, including, e.g., BUN (blood urea nitrogen), serum 
creatinine, estimated GFR, ability to concentrate urine, BUN/creatine ratio, urine sodium and 

25 other electrolytes, urine NAG (N-acetyl-beta-glucosaminidase, adenosine deaminase, urinary 
alkaline phosphatase, serum and urine beta-2-microglobulin, serum uric acid, isotope scans, 
Doppler sonogram, positron emission tomography, specific gravity of urine, microalbumin, 
total protein, etc. Detection of TMD0049 (XMJ)57351), TMD0190 (XMJ)87157), 
TMD0242 (XM_088369), TMD0335 (XM_089960), TMD0371, TMD0374, TMD0469 

30 (XM_038736), TMD07 1 9 (XM _059548), TMD073 1 (XM_059703), TMD0785 

(XM_060310), TMD0841 (XMJ)60623), TMD1 1 14 (NMJH9841), and/or TMD 1 148 
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(XM_087108) provides an additional assessment tool, especially in diseases such as chromic 
renal failure, urinary tract infections, kidney stones, nephrotic syndrome, nephritic syndrome, 
kidney disease due to diabetes or high blood pressure, etc., As with the other tests, elevated 
levels of said polypeptide in blood, or other fluids, can indicate impaired kidney function. 

5 Values can be determined routinely, as they are for other kidney function markers, such as 
those mentioned above. Detecting can be performed routinely (see below), e.g., using an 
antibody which is specific for said polypeptide, by RIA, ELISA, or Western blot, etc. 

Promoter sequences obtained from genes of the present invention can be utilized to 
selectively express heterologous genes in kidney cells. Methods of expressing a heterologous 

10 polynucleotide in kidney cells can comprise, e.g., expressing a nucleic acid construct in 
kidney cells, said construct comprising a promoter sequence operably linked to said 
heterologous polynucleotide, wherein said promoter sequence is selected SEQ ID NOS 106, 
109, 110, 113, 114, 117, 118, 121, 124, 125, 128-130, 133, 134, 137, 140, 141, 144, 147, 
148, and 1 5 1 . In addition to the cell lines mentioned below, the construct can be expressed in 

15 primary cells or in established cell lines. 



Kidney 

The kidney maintains the constancy of fluids in an organism's internal environment, 
and is therefore of great importance in maintaining health and vitality. Each day, the kidney 

20 filters the blood, removing and concentrating toxins, metabolic wastes, and excess ions, 

allowing them to be excreted by the body in the form of urine. The excretory function of the 
kidney is performed by over one million blood units called nephrons, each a miniature blood 
filtering and processing unit. A nephron consists of a glomerulus, a tuft of capillaries, and a 
renal tubule. In addition to their excretory function, kidneys produce a number of different 

25 hormones, enzymes, and other secreted molecules, including the enzyme renin and the 

hormone erythropoietin. The kidney also is responsible for metabolizing vitamin D into its 
active form, calcitriol. For a full description of the kidney's function and structure, see, e.g., 
Human Anatomy and Physiology, Marieb, E.N., 3 rd Edition, Benjamin/Cummings Publishing 
Company, Inc., 1995, pp 896-923. 

30 The glomerulus is a high pressure capillary bed which filters out most substances 

smaller than large plasma proteins across the fenestrated glomerular epithelium, the 
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intervening basement membrane, and the podocyte-containing visceral membrane of the 
glomerulus capsule. The external layer of the glomerulus is called the parietal layer, 
consisting predominaly of a squamous epithelium. This layer is structural. Underneath it, is 
the visceral layer which consists of the modified branching epithelial cells called podocytes. 
5 These sit on top of the fenestratrated glomerular endothelium. The glomerulus is connected 
to the renal tubule, a highly differentiated and long tube, having three major elements: the 
proximal convoluted tubule, the loop of Henel, and the distal convoluted tubule. Different 
regions of the tubule have different functions in absorption and secretion. 



1 0 prostaglandins, nitric oxide, kallikrein family, adenosine, endothelin family, renin, 

erythropoietin, aldosterone, antidiuretic hormone (vasopressin), natriuretic hormones, etc. 
Renin is involved in modulating blood pressure. It cleaves angiotensinogen, a plasma 
peptide, splitting off a fragment containing 10 amino acids called angiotensin I. Angiotensin I 
is cleaved by a peptidase secreted by blood vessels called angiotensin converting enzyme 

15 (ACE), producing angiotensin II, which contains 8 amino acids. Angiotensin II has many 
direct effects on blood pressure. Erythropoietin stimulates red blood cell production in the 
bone marrow. 

TMD0049 (XM_057351), TMD0190 (XM_087157), TMD0242 (XM_088369), 
TMD0335 (XM 089960), TMD0371, TMD0374, TMD0469 (XM_038736), TMD0719 

20 (XM_059548), TMD0731 (XM_059703), TMD0785 (XM 060310), TMD0841 

(XM_060623), TMD1 1 14 (NMJH9841), and/or TMD 1 148 (XM_087108) can be used to 
identify, detect, stage, determine the presence of, prognosticate, treat, study, etc., diseases and 
conditions of the kidney. These include, but are not limited to, diseases that affect the four 
basic morphologic components, glomeruli, tubules, interstitium, and blood vessels. Diseases 

25 include, e.g., acute nephritic syndrome, nephritic syndrome, renal failure, urinary tract 

infections, renal stones, cystic diseases of the kidney, e.g., cystic renal dysplasia, polycystic 
disease (autosomal dominant and recessive types), medullary cystic disease, acquired cystic 
disease, renal cysts, parenchymal cysts, perihilar renal cysts (pyelocalyceal cysts, hilar 
lymphangitic cysts), glomerular diseases, diseases of tubules, tubulointerstitial diseases, 

30 tumors of the kidney, such as benign tumors (cortical adenoma, renal fibroma, renomedullary 
interstitial cell tumor), malignant tumors (renal cell carcinoma, hypernephroma, 



Renal cells produce a variety of different hormones and chemicals, including, 
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adenocarcinoma of kidney, Wilms' tumor, nephroblastoma, urothelial carcinoma), renal 
coloboma, nephorblastoma, clear cell sarcoma of kidney (CCSK), rhabdoid tumor of kidney 
(RTK), von Hippel-Lindau disease, oncocytoid renal cell carcinoma (RCC), renal 
leiomyoblastoma, etc. TMD0049 (XMJ)57351), TMD0190 (XMJ)87157), TMD0242 
5 (XM_088369), TMD0335 (XM_089960), TMD037 1 , TMD0374, TMD0469 (XM 038736), 
TMD0719 (XM_059548), TMD0731 (XM_059703), TMD0785 (XM_060310), TMD0841 
(XMJ)60623), TMD1 1 14 (NM_019841), and/or TMD 1 148 (XM_087108) can also be used 
for staging and classifying conditions and diseases of the present invention, alone, or in 
combination with conventional staging and classification schemes. 

10 

Pancreatic Gene Complex 

The present invention relates to a cluster of olfactory GPCR (G-protein coupled) 
receptor genes located at chromosomal band 1 lq24. These genes are expressed 
predominantly in pancreatic tissue, establishing this region of chromosome 1 1 as a unique 

1 5 gene complex involved in pancreatic function. See, Table 12. Because of their exquisite 

selectivity for pancreatic tissues, the pancreatic gene complex ("PGC"), and the genes which 
comprise it, are useful to assess pancreas tissue and function for diagnostic, prognostic, 
therapeutic, and research purposes. 

The spatial organization of the pancreatic gene complex ("PGC") is illustrated in Fig. 

20 7. It spans several hundred kilobases of chromosome 1 1, e.g., from about LOCI 60205 to 

LOCI 19954, from about LOCI 19944-LOC1 19954, and any part thereof. Within this region, 
is a cluster of genes coding for polypeptides which share sequence identity with the olfactory 
GPCR family. These include, but are not limited to, TMD0986, XM_061780 (TMD0987), 
XM 061781 (TMD0353), XMJ)61784 (TMD0989), XM 061785 (TMD058). Fig. 8 

25 illustrates the relationship between the lengths of the different coding sequences. As shown 
in the figure, XM_061784 is shorter at its C-terminus than the other family members. 

As members of the GPCR family, the PGC genes all share a degree of amino acid 
sequence identity and similarity. See, Table 14 for values (% sequence identity is the first 
place; % sequence similarity is in parenthesis in the second place; calculations were 

30 performed using the publicly-available BLASTP pair-wise alignment program). TMD0986, 
XM_061780, XM_061781, and XM_061785 each share about 40% sequence identity. 
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BLAST searching of publicly available sequences indicates that these polypeptides share less 
amino acid sequence identity with each other than they do with other olfactory GPCR 
homologs located elsewhere in the genome. Significantly higher amino acid sequence 
identity - 81% - is observed between the adjacent genes XM_061784 and XMJ)61785. 

5 These genes appear to be part of a sub-cluster within PGC that share high polypeptide 
similarity between them. 

The phrase "a gene of Table 12" which is used throughout the description include the 
specific sequences for the listed XM numbers as well as other human alleles, and mammalian 
homologs, such as murine homologs. For example, Table 14 lists several of the mouse 

10 homologs that are included in the present invention. While SEQ ID NOS. 152, 153, 162, 

163, 167, 168, 171, 172, 175, and 176 may represent particular alleles, the present invention 
relates to other alleles, as well, including naturally-occurring polymorphisms (i.e., a 
polymorphism in a nucleotide sequence which is identified in populations of mammals). 
TMD0986 (SEQ ID NO 152 and 153) is a full-length sequence of the previously 

1 5 identified XM_06 1 779. It contains an additional 1 1 7 amino acids not present in 

XM_061779. The present invention relates to nucleic acids comprising or consisting 
essentially of this sequence in its entirety (e.g., amino acids 1-314), comprising or consisting 
essentially of nucleic acids coding for amino acids 1-117, and comprising or consisting 
essentially of fragments of nucleic acids coding for amino acids 1-117. Polypeptides 

20 encoded by these nucleic acids are also claimed, including polypeptide fragments of 1-1 1 7, 
such as 1-23, 79-97, 164-198, 261-274, and other extracellularly exposed peptides. In 
addition, the present invention relates to binding partners, such as antibodies, that bind to 
epitopes within amino acids 1-117 (e.g., SEQ ID NO 153). 



25 Pancreas 

Diabetes and other pancreatic disorders are a major health concern. Worldwide, it is 
estimated that 5-10% of the population suffers from some form of diabetes. Pancreatic 
cancer is the fifth leading cause of cancer-related mortality. In 2002, it was estimated that 
about 30,000 Americans would be diagnosed with pancreatic cancer, and 90% would die 
30 within 12 months. Despite the prevalence of pancreatic disease, the genetics and physiology 
of normal pancreatic function and pancreatic disease is still poorly understood. 
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The pancreas is a mixed gland comprised of exocrine and endocrine tissues. The 
exocrine portion comprises about 80-85% of the organ. It is divided into lobes by connective 
tissue septa, and each lobe is divided into several lobules. These lobules are composed of 
grape-like clusters of secretory cells that form sacs known as acini. An acinus is a functional 
5 unit of the pancreatic exocrine gland. All acini drain into interlobular ducts which merge to 
form the main pancreatic duct. It, in turn, joins together with the bile duct from the liver to 
form the common bile duct that empties into the duodenum. Pancreatic acinar cells make up 
more than 80% of the total volume of the pancreas and function in the secretion of the 
various enzymes that assist digestion in the gastrointestinal tract. Scattered among the acinar 

1 0 cells are approximately a million pancreatic islets ("islets of Langerhans") that secrete the 
pancreatic endocrine hormones. These dispersed islets comprise approximately 2% of the 
total volume of the pancreas. 

The basic function of the pancreatic endocrine cells is to secrete certain hormones that 
participate in the metabolism of proteins, carbohydrates, and fats. The hormones secreted by 

15 the islets include, e.g., insulin, glucagon, somatostatin, pancreatic polypeptide, amylin, 
adrenomedullin, gastrin, secretin, and peptide- YY. See, also, Shimizu et al., Endocrin., 
139:389-396, 1998. The islets contain about four major and two minor cell types. The major 
cell types are alpha (glucagon producing), beta (insulin and amylin producing), delta 
(somatostatin producing which suppresses both insulin and glucagon release), and F 

20 (pancreatic polypeptide and adrenomedullin producing) cells. The minor cell types are Dl 
(produce vasoactive intestinal peptide or VIP) and enterochromaffin (produce serotonin) 
cells. The cells can be distinguished, e.g., by their morphology, hormonal content, and 
polynucleotide expression patterns. 

The ability of the pancreas to respond to a wide variety of metabolic signals is 

25 conferred by an expression profile comprising a rich assortment of receptor proteins. G- 
protein coupled receptors have been previously identified in the pancreas, including, e.g., 
receptors for glucagon, secretin, CCK (e.g., Roettger et al., J. Cell Biol, 130:579-590, 1995), 
purines (e.g., P2 purinoreceptors), gastrin, KiSS-1 peptides (e.g., Kotani et al., J. Biol Chem., 
276:34631-6, 2001), adrenomedullin (Martinez et al., Endocrin., 141:406, 2000), and 

30 interleukins. G-protein subunits have also been localized to the pancreas, including G- 

proteins which were previously associated with the olfactory epithelium. See, e.g., Zigman et 
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al., Endocrin., 133:2508-2514, 1993. In addition, pancreatic cells express neurotropic 
neurotensin, and interleukin receptors. 

As mentioned, the pancreas is sensitive to a variety of metabolic, soluble and 
hormonal signals involved in regulating blood sugar, modulating synthesis and release of 

5 pancreatic digestive enzymes, and other physiologically important processes involved in 
pancreas function. In analogy to the ability of olfactory receptors to detect odors and 
pheromones in the environment, the pancreatic GPCRs of the present invention can be used 
to "sniff' out and respond to various ligands in the blood which pass through the pancreas, 
including peptides, metabolites, and other biologically-active molecules. Biological activities 

10 include, but are not limited to, e.g., regulation of blood sugar, modulation of all aspects of the 
various secreted polypeptides (hormones, enzymes, etc.) produced by the pancreas, ligand- 
binding, exocytosis, amylase (and any of the other 20 or so digestive enzymes produced by 
the pancreas) secretion, autocrine responses, apoptosis (e.g., in the survival of beta-islet 
cells), zymogen granule processing, G-protein coupling activity, etc. 

1 5 The polynucleotides, polypeptides, and ligands thereto, of the present invention can 

be used to identify, detect, stage, determine the presence of, prognosticate, treat, study, etc., 
diseases and conditions of pancreas. These include, but are not limited to, e.g., disorders 
associated with loss or mutation to 1 lq24, such as Jacobsen syndrome (OMIM #147791), 
cystic fibrosis, acute and chronic pancreatitis, pancreatic abscess, pancreatic pseudocyst, 

20 nonalcoholic pancreatitis, alcoholic pancreatitis, classic acute hemorrhagic pancreatitis, 

chronic calcifying pancreatitis, familial hereditary pancreatitis, carcinomas of the pancreas, 
primary (idiopathic) diabetes (e.g., Type I (insulin dependent diabetes mellitus, IDDM) 
[insulin deficiency, beta cell depletion], Type II (non-insulin dependent diabetes mellitus, 
NIDDM) [insulin resistance, relative insulin deficiency, mild beta cell depletion]), nonobese 

25 NIDDM, obese NIDDM, maturity-onset diabetes of the young (MODY), islet cell tumors, 
diffuse hyperplasia of the islets of Langerhans, benign adenomas, malignant islet tumors, 
hyperfunction of the islets of Langerhans, hyperinsulinism and hypoglycemia, Zollinger- 
Ellison syndrome, beta cell tumors (insulinoma), alpha cell tumors (glucagonoma), delta cell 
tumors (somatostatinoma), vipoma (diarrheogenic islet cell tumor), pancreatic cancers, 

30 pancreatic carcinoid tumors, multihormonal tumors, multiple endocrine neoplasia (MEN), 

MEN I (Wermer syndrome), MEN II (Sipple syndrome), MEN III or lib, pancreatic endocrine 
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tumors, etc. 

In view of its selectivity and display on the cell surface, the olfactory GPCR family 
members of the present invention are useful targets for histological, diagnostic, and 
therapeutic applications relating to the cells (e.g., pancreatic progenitor, exocrine, endocrine, 

5 acinar, islet, alpha, beta, delta, F, Dl, enterochromaffin, etc.) in which they are expressed. 
Antibodies and other protein binding partners (e.g., ligands, aptamers, small peptides, etc.) 
can be used to selectively target agents to a tissue for any purpose, included, but not limited 
to, imaging, therapeutic, diagnostic, drug delivery, gene therapy, etc. For example, binding 
partners, such as antibodies, can be used to treat carcinomas in analogy to how c-erbB-2 

10 antibodies are used to breast cancer. They can also be used to detect metastatic cells, in 
biopsies to identify bone marrow, lymphocytes, etc. The genes and polypeptides encoded 
thereby can also be used in tissue engineering to identify tissues as they appear during the 
differentiation process, to target tissues, to modulate tissue growth (e.g., from starting stem 
cell populations), etc. Useful antibodies or other binding partners include those that are 

1 5 specific for parts of the polypeptide which are exposed extracellularly as indicated in Table 
14. Any of the methods described above and below can be accomplished in vivo, in vitro, or 
ex vivo. 

When expression is described as being "predominantly" in a given tissue, this 
indicates that the gene's mRNAs levels are highest in this tissue as compared to the other 

20 tissues in which it was measured. Expression can also be "selective," where expression is 
observed. By the phrase "selectively expressed," it is meant that a nucleic acid molecule 
comprising the defined sequence of nucleotides, when produced as a transcript, is 
characteristic of the tissue or cell-type in which it is made. This can mean that the transcript 
is expressed only in that tissue and in no other tissue-type, or it can mean that the transcript is 

25 expressed preferentially, differentially, and more abundantly (e.g., at least 5-fold, 10-fold, 
etc., or more) in that tissue when compared to other tissue-types. 

The present invention relates to methods of detecting pancreas cells, comprising one 
or more of the following steps, e.g., contacting a sample comprising cells with a 
polynucleotide specific for a gene of Table 12, or a mammalian homolog thereof, under 

30 conditions effective for said polynucleotide to hybridize specifically to said gene, and 

detecting specific hybridization. Detecting can be accomplished by any suitable method and 
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technology, including, e.g., any of those mentioned and discussed below, such as Northern 
blot and PCR. Specific polynucleotides include SEQ ID NOS 154, 155, 164, 165, 169, 170, 
173, 174, 177, and 178, and complements thereto. 

Detection can also be achieved using binding partners, such as antibodies (e.g., 
5 monoclonal or polyclonal antibodies) that specifically recognize polypeptides coded for by 
genes of the present invention. Thus, the present invention relates to methods of detecting a 
pancreas cell, comprising, one or more the following steps, e.g. contacting a sample 
comprising cells with a binding partner (e.g. an antibody, an Fab fragment, a single-chain 
antibody, an aptamer) specific for a polypeptide coded for by a polypeptide of Table 12, or a 

1 0 mammalian homolog thereof, under conditions effective for said binding partner bind 

specifically to said polypeptide, and detecting specific binding. Protein binding assays can be 
accomplished routinely, e.g., using immunocytochemistry, ELISA format, Western blots, etc. 
Useful epitopes include those exposed to the surface as indicated in Table 14. 

As indicated above, binding partners can be used to deliver agents specifically to the 

1 5 pancreas, e.g., for diagnostic, therapeutic, and prognostic purposes. Methods of delivering an 
agent to a pancreas cell can comprise, e.g., contacting a pancreas cell with an agent coupled 
to a binding partner specific for a polypeptide coding for a gene of Table 12, whereby said 
agent is delivered to said cell. Any type of agent can be used, including, therapeutic and 
imaging agents. Contact with the pancreas can be achieved in any effective manner, 

20 including by administering effective amounts of the agent to a host orally, parentally, locally, 
systemically, intravenously, etc. The phrase "an agent coupled to binding partner" indicates 
that the agent is associated with the binding partner in such a manner that it can be carried 
specifically to the target site. Coupling includes, chemical bonding, covalent bonding, 
noncovalent bonding (where such bonding is sufficient to carry the agent to the target), 

25 present in a liposome or in a lipid membrane, associated with a carrier, such as a polymeric 
carrier, etc. The agent can be directly linked to the binding partner, or via chemical linkers or 
spacers. Any cell expressing a polypeptide coded for by a gene of Table 12 can be targeted, 
including, e.g., pancreatic progenitor, exocrine, endocrine, secretory, acinar, islet, alpha, beta, 
delta, F, Dl, enterochromaffin, etc. 

30 Imaging of specific organs can be facilitated using tissue selective antibodies and 

other binding partners that selectively target contrast agents to a specific site in the body. 
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Various imaging techniques have been used in this context, including, e.g., X-ray, CT, CAT, 
MRI, ultrasound, PET, SPECT, and scintographic. A reporter agent can be conjugated or 
associated routinely with a binding partner. Ultrasound contrast agents combined with 
binding partners, such as antibodies, are described in, e.g., U.S. Pat. Nos, 6,264,917, 
5 6,254,852, 6,245,3 1 8, and 6, 1 39,8 1 9. MRI contrast agents, such as metal chelators, 

radionucleotides, paramagnetic ions, etc., combined with selective targeting agents are also 
described in the literature, e.g., in U.S. Pat. Nos. 6,280,706 and 6,221,334. The methods 
described therein can be used generally to associate a partner with an agent for any desired 
purpose. See, Bruehlmeier et al., NucL Med. Biol, 29:321-327, 2002, for imaging pancreas 

10 using labeled receptor ligands. Antibodies and other ligands to receptors of the present 
invention can be used analogously. 

A pancreas cell (see above for examples of pancreas cell types) can also be modulated 
in accordance with the present invention, e.g., by methods of modulating a pancreas cell, 
comprising, e.g., contacting said cell with an agent effective to modulate a gene of Table 12, 

15 or the biological activity of a polypeptide encoded thereby (e.g., SEQ ID NO 153, 163, 168, 
172, or 176), or a mammalian homolog thereof, whereby said pancreas cell is modulated. 
Modulation as used throughout includes, e.g., stimulating, increasing, agonizing, activating, 
amplifying, blocking, inhibiting, reducing, antagonizing, preventing, decreasing, diminishing, 
etc. 

20 An activity or function of the pancreas cell can be modulated, including, e.g., 

regulation of blood sugar, modulation of all aspects of the various secreted polypeptides 
(hormones, enzymes, etc.) produced by the pancreas, ligand-binding, exocytosis, amylase 
(and any of the other 20 or so digestive enzymes produced by the pancreas) secretion, 
autocrine responses, apoptosis (e.g., in the survival of beta-islet cells), etc. 

25 The present invention also relates to polypeptide detection methods for assessing 

pancreas function, e.g., methods of assessing pancreas function, comprising, detecting a 
polypeptide coded for by a gene of Table 12, fragments thereof, polymorphisms thereof, in a 
body fluid, whereby the level of said polypeptide in said fluid is a measure of pancreas 
function. Pancreas function tests are usually performed to determine whether the pancreas is 

30 functioning normally as a way of diagnosing pancreas disease. Various tests are commonly 
used, including, e.g., assays for the presence of pancreatic enzymes in body fluids (e.g., 
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amylase, serum lipase, serum trypsin-like immuoreactivity), studies of pancreatic structure 
(e.g., using x-ray, sonography, CT-scan, angiography, endoscopic retrograde 
cholangiopancreatography), and tests for pancreatic function (e.g., secretin-pancreozymin 
(CCK) tst, Lundh meal test, Bz-Ty-PABA test, chymotrypsin in feces, etc). Detection of a 
5 polypeptide coded for by a gene of Table 12 provides an additional assessment tool, 

especially in diseases such as pancreatitis and pancreatic cancer where pancreatic markers 
can appear in the blood, stool, urine, and other body fluids. As with the other tests, elevated 
levels of said polypeptide in blood, or other fluids, can indicate impaired pancreas function. 
Values can be determined routinely, as they are for other markers , such as those mentioned 

1 0 above. Detecting can be performed routinely (see below), e.g., using an antibody which is 
specific for said polypeptide, by RIA, ELISA, or Western blot, etc., in analogy to the tests for 
pancreatic enzymes in body fluids. 

Promoter sequences obtained from GPCR genes of the present invention can be 
utilized to selectively express heterologous genes in pancreas cells. Methods of expressing a 

15 heterologous polynucleotide in pancreas cells can comprise, e.g., expressing a nucleic acid 
construct in pancreas cells, said construct comprising a promoter sequence operably linked to 
said heterologous polynucleotide, wherein said promoter sequence is selected SEQ ID NOS 
156-161, 166, 179, or 180. In addition to the cell lines mentioned below, the construct can be 
expressed in primary cells or in established cell lines. 

20 The genes and polypeptides of Table 12 can be used to identify, detect, stage, 

determine the presence of, prognosticate, treat, study, etc., diseases and conditions of the 
pancreas as mentioned above. The present invention relates to methods of identifying a 
pancreatic disease or pancreatic disease-susceptibility, comprising, e.g., determining the 
association of a pancreatic disease or pancreatic disease-susceptibility with a nucleotide 

25 sequence present within the pancreatic gene complex. An association between a pancreas 
disease or disease-susceptibility and nucleotide sequence includes, e.g., establishing (or 
finding) a correlation (or relationship) between a DNA marker (e.g., gene, VNTR, 
polymorphism, EST, etc.) and a particular disease state. Once a relationship is identified, the 
DNA marker can be utilized in diagnostic tests and as a drug target. 

30 Any region of the pancreatic gene complex can be used as a source of the DNA 

marker (e.g., a nucleotide sequence present with PGC), including, e.g., TMD0986, 



WO 03/089583 PCT/US03/11497 

-31- 

XM_061780 (TMD0987), XM_061781 (TMD0353), XM_061784 (TMD0989), XMJ)61785 
(TMD058), and any part thereof, introns, intergenic regions, any DNA from about 29160- 
29310 kb of llq24, NT_009215, etc. 

Human linkage maps can be constructed to establish a relationship between a region 
5 within 1 lq24 and a pancreatic disease or condition. Typically, polymorphic molecular 
markers (e.g., STRP's, SNP's, RFLP's, VNTR's) are identified within the region, linkage 
and map distance between the markers is then established, and then linkage is established 
between phenotype and the various individual molecular markers. Maps can be produced 
individual family, selected populations, patient populations, etc. In general, these methods 
10 involve identifying a marker associated with the disease (e.g., identifying a polymorphism in 
a family which is linked to the disease) and then analyzing the surrounding DNA to identity 
the gene responsible for the phenotype. 

Retina Selective Gene 

15 The present invention relates to NM_013941 (GPCR181 or OR10C1), a multiple 

transmembrane spanning polypeptide which shares sequence identity with the olfactory G- 
protein coupled receptor (GPCR) family. Like other GPCR, NMJH3941 has seven 
transmembrane domains, at about amino acid positions 20-42, 54-76, 91-1 13, 134-156, 190- 
212, 233-255, and 265-287, of SEQ ID NO 182. It is located at about chromosomal band 

20 6p2 1 .3 1 -22.2. There are several other GPCRs located nearby (e.g., OR2B3, AL022727; 

OR2J3, AL022727). NM_0 13941 is highly expressed in brain tissue, at lower levels in heart, 
pituitary, and skin, and at minimally detectable levels in colon, small intestine, kidney, 
lymphocytes, and mammary gland. In the neuronal tissue, it was selectively expressed in the 
retina, but was not detected in any other brain tissue regions. The selective expression of 

25 NM_01 394 1 in the retina makes it useful as a marker for retinal tissue, e.g., in stem cell 
cultures and biopsy samples, as well as a diagnostic, prognostic, therapeutic, and research 
tool for any conditions, diseases, disorders, or applications associated with the retina and the 
cells in which it is expressed. NMJ) 13941 includes both human and mammalian homologs 
of it (e.g., mouse XMJ 1 1729 which is similar to olfactory receptor MOR263-6). SEQ ID 

30 NOS. 181 and 182 represent a particular allele of NM_013941; the present invention relates 
to other alleles, as well, including naturally-occurring polymorphisms (i.e., a polymorphism 
in the nucleotide sequence which is identified in populations of mammals). 
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The chromosomal region within which NM_0 13941 is located comprises a number of 
genes involved in retinal function. These include, e.g., retinal cone dystrophy (OMIM 
602093) which appears to be a result of mutation in guanylate cyclase activator- 1 A (e.g., 
Payne et al., Human Molec. Genet, 7:273-277, 1998), retinal degeneration slow (OMIM 
5 179605) which appears to be a defect in specific retinal protein homologous to rod outer 
segment protein- 1, retinitis pigmentosa-7, retinitis pigmentosa- 14 (OMIM 600132) which is 
associated with a mutation in the tubby-like protein TULP1 (e.g., Banerjee et al., Nature 
Genet., 18:177-179, 1998; Hagstrom et al., Nature Genet., 18:174-176, 1998), and others. 
Thus, this region appears to be important in eye function. 

1 0 In view of its selectivity and display on the cell surface, the olfactory GPCR family 

members of the present invention are useful targets for histological, diagnostic, and 
therapeutic applications relating to retinal cells. Antibodies and other protein binding 
partners (e.g., ligands, aptamers, small peptides, etc.) can be used to selectively target agents 
to a tissue for any purpose, included, but not limited to, imaging, therapeutic, diagnostic, drug 

1 5 delivery, gene therapy, etc. For example, binding partners, such as antibodies, can be used to 
treat retinal carcinomas (e.g., retinoblastoma) in analogy to how c-erbB-2 antibodies are used 
to breast cancer. See, e.g., Hayashi et al., Invest. Ophthalmol. Vis. ScL, 40:265-72, 1999 for 
an example treating retinoblastoma using HS V-TK. Transfer of the gene into the retinal cells 
can be achieved by incorporating the gene into liposomes which have been made cell- 

20 selective by incorporating a NMJ) 13941 specific antibody into its bilayer. See, also, Wu and 
Wu, J. Biol. Chem., 262: 4429-4432, 1987. 

The genes and polypeptides encoded thereby can also be used in tissue engineering to 
identify tissues as they appear during the differentiation process, to target tissues, to modulate 
tissue growth (e.g., from starting stem cell populations), etc. Useful antibodies or other 

25 binding partners include those that are specific for parts of the polypeptide which are exposed 
extracellularly. Any of the methods described above and below can be accomplished in vivo, 
in vitro, or ex vivo. 

When expression is described as being "predominantly" in a given tissue, this 
indicates that the gene's mRNAs levels are highest in this tissue as compared to the other 
30 tissues in which it was measured. Expression can also be "selective," where expression is 
observed. By the phrase "selectively expressed," it is meant that a nucleic acid molecule 



WO 03/089583 




PCT/US03/11497 



comprising the defined sequence of nucleotides, when produced as a transcript, is 
characteristic of the tissue or cell-type in which it is made. This can mean that the transcript 
is expressed only in that tissue and in no other tissue-type, or it can mean that the transcript is 
expressed preferentially, differentially, and more abundantly (e.g., at least 5-fold, 10-fold, 

5 etc., or more) in that tissue when compared to other tissue-types. 

The present invention relates to methods of detecting retinal cells, comprising one or 
more of the following steps, e.g., contacting a sample comprising cells with a polynucleotide 
specific forNM_013941 (e.g., SEQ ID NOS 181), or a mammalian homolog thereof, under 
conditions effective for said polynucleotide to hybridize specifically to said gene, and 

10 detecting specific hybridization. Detecting can be accomplished by any suitable method and 
technology, including, e.g., any of those mentioned and discussed below, such as Northern 
blot and PGR. Specific polynucleotides include SEQ ID NOS 183 and 184, and complements 
thereto. 

Detection can also be achieved using binding partners, such as antibodies (e.g., 

1 5 monoclonal or polyclonal antibodies) that specifically recognize polypeptides coded for by 
genes of the present invention. Thus, the present invention relates to methods of detecting a 
retinal cell, comprising, one or more the following steps, e.g. contacting a sample comprising 
cells with a binding partner (e.g. an antibody, an Fab fragment, a single-chain antibody, an 
aptamer) specific for a polypeptide coded for by NMJ) 13941 (e.g., SEQ ID NO 1 82), or a 

20 mammalian homolog thereof, under conditions effective for said binding partner bind 

specifically to said polypeptide, and detecting specific binding. Protein binding assays can be 
accomplished routinely, e.g., using immunocytochemistry, ELISA format, Western blots, etc. 
Useful epitopes include those exposed to the surface. 

As indicated above, binding partners can be used to deliver agents specifically to the 

25 retina, e.g., for diagnostic, therapeutic, and prognostic purposes. Methods of delivering an 
agent to a retinal cell can comprise, e.g., contacting a retinal cell with an agent coupled to 
binding partner specific for NM_013941 (SEQ ID NO 182), whereby said agent is delivered 
to said cell. Any type of agent can be used, including, therapeutic and imaging agents. 
Contact with the retinal can be achieved in any effective manner, including by administering 

30 effective amounts of the agent to a host orally, parentally, locally, systemically, 

intravenously, etc. The phrase "an agent coupled to binding partner" indicates that the agent 
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is associated with the binding partner in such a manner that it can be carried specifically to 
the target site. Coupling includes, chemical bonding, covalent bonding, noncovalent bonding 
(where such bonding is sufficient to carry the agent to the target), present in a liposome or in 
a lipid membrane, associated with a carrier, such as a polymeric carrier, etc. The agent can 
5 be directly linked to the binding partner, or via chemical linkers or spacers. Any cell 
expressing a polypeptide coded for by NM_0 13941 can be targeted, including, e.g., 
pigmented epithelial cells, photoreceptor cells, cones, rods, bipolar cells, ganglion cells, etc. 

Imaging of specific organs can be facilitated using tissue selective antibodies and 
other binding partners that selectively target contrast agents to a specific site in the body. 

10 Various imaging techniques have been used in this context, including, e.g., X-ray, CT, CAT, 
MRI, ultrasound, PET, SPECT, and scintographic. A reporter agent can be conjugated or 
associated routinely with a binding partner. Ultrasound contrast agents combined with 
binding partners, such as antibodies, are described in, e.g., U.S. Pat. Nos, 6,264,917, 
6,254,852, 6,245,318, and 6,139,819. MRI contrast agents, such as metal chelators, 

15 radionucleotides, paramagnetic ions, etc., combined with selective targeting agents are also 
described in the literature, e.g., in U.S. Pat. Nos. 6,280,706 and 6,221,334. The methods 
described therein can be used generally to associate a partner with an agent for any desired 
purpose. 



20 accordance with the present invention, e.g., by methods of modulating a retinal cell, 

comprising, e.g., contacting said cell with an agent effective to modulate NM 013941, or the 
biological activity of a polypeptide encoded thereby (e.g., SEQ ED NO 1 82), or a mammalian 
homolog thereof, whereby said retinal cell is modulated. Modulation as used throughout 
includes, e.g., stimulating, increasing, agonizing, activating, amplifying, blocking, inhibiting, 

25 reducing, antagonizing, preventing, decreasing, diminishing, etc. 

Any activity or function of the retinal cell can be modulated, including, e.g., light 
reception, phototransduction, excitation of rods, excitation of cones, metabolism of vitamin 
A, retinal, rhodopsin, and other functional molecules, cGMP binding and hydrolysis, sodium 
channel flux, membrane potential, phosphodiesterase activity, G-protein activity and 

30 coupling, vitamin A processing, sodium pump activity, calcium flux, etc. The response of a 
retinal cell to stimuli can also be modulated, including, but not limited to, ligands to 



A retinal cell (see above for examples of retinal cell types) can also be modulated in 
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NM_0 13941, light, ion levels, second messenger levels, etc. 

Promoter sequences can be utilized to selectively express heterologous genes in 
retinal cells. Methods of expressing a heterologous polynucleotide in retinal cells can 
comprise, e.g., expressing a nucleic acid construct in retinal cells, said construct comprising a 
5 promoter sequence operably linked to said heterologous polynucleotide, wherein said 

promoter sequence is obtained from NM_01394, e.g., on genomic NT_007592. In addition 
to the cell lines mentioned below, the construct can be expressed in primary cells or in 
established cell lines. 

10 Retina 

The retina is a two-layered structure located on the back of the eye. It is the primary 
organ responsible for vision. The outer pigmented layer is comprised of pigmented epithelial 
cells that absorb light, preventing it from scattering in the eye, and store vitamin A needed by 
the photoreceptor cells. The inner neural layer is comprised of three main cell types: 

15 photoreceptor cells, bipolar cells, and ganglion cells. The local currents generated by a light 
stimulus spreads from the photoreceptor cells to the bipolar cells, and then on to the 
innermost ganglion cells. The optic disc is the exit site of the retinal ganglion axons which 
then bundle into the optic nerve 

Photoreceptors consist of rods and cones which are the photosensitive cells of the 

20 retina. Each rod and cone elaborates a specialized cilium, called the outer segment, that 

contains the phototransduction machinery. The rods contain a specific light-absorbing visual 
pigment, rhodopsin. In humans, there are three classes of cones, each characterized by the 
expression of distinct visual pigments: the blue cone, green cone and red cone pigments. 
Each type of visual pigment protein is tuned to absorb light maximally at different 

25 wavelengths. The rod rhodopsin mediates scotopic vision (in dim light), whereas the cone 
pigments are responsible for photopic vision (in bright light). The red, blue and green 
pigments also form the basis of color vision. 

NM_0 13941 can be used to identify, detect, stage, determine the presence of, 
prognosticate, treat, study, etc., diseases and conditions of the retinal. These include, but are 

30 not limited to, diseases that affect the basic morphologic components as mentioned above, 
e.g., the outer and inner cell layers, and the optic nerve the retina. Diseases include, e.g., 
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retinal degeneration, retinal degenerations such as retinitis pigmentosa, Bardet-Biedl 
syndrome, Bassen-Kornzweig syndrome (abetalipoproteinemia), Best disease (vitelliform 
dystrophy), choroidemia, gyrate atrophy, congenital amaurosis, Refsum syndrome, Stargardt 
disease, Usher syndrome, macular degeneration (dry and wet forms), diabetic retinopathy, 

5 peripheral vitreoretinopathies, photic retinopathies, surgery-induced retinopathies, viral 
retinopathies (such as HIV retinopathy related to AIDS), ischemic retinopathies, retinal 
detachment, traumatic retinopathy, optic neuropathy, optic neuritis, ischemic optic 
neuropathy, Leber optic neuropathy, diseases of Bruch's membrane, glaucoma, cancer, 
retinoblastoma, cancer- associated retinopathy syndrome (CAR syndrome), melanoma- 

10 associated retinopathy (MAR), etc. NM_0 13941 can also be used for staging and classifying 
conditions and diseases of the present invention, alone, or in combination with conventional 
staging and classification schemes. 



Spleen Gene Cluster 

1 5 The present invention relates to a cluster of transmembrane and GPCR-type receptor 

genes located at chromosomal band 1 lql2.2. The genes of the present invention are 
expressed predominantly in the spleen (e.g., Fig. 10, lane 19) (hence, "spleen gene" cluster), 
as well as other tissues of the immune and reticuloendothelial system (RES), establishing this 
region of the chromosome as a unique gene complex involved in spleen, lymphoid, and/or 

20 reticuloendothelial function. TMD1030 and TMD0621 are highly expressed in spleen tissue, 
with insignificant levels in other tissues. In addition to spleen. TMD1029 and TMD1029 
show significant expression in the liver and lymphocytes, as well. Because of their 
selectivity for spleen, lymphoid, and/or reticuloendothelial tissues, the gene complex, and the 
chromosomal region which comprises it, are useful to assess spleen, lymphoid, and/or 

25 reticuloendothelial tissue function and for diagnostic, prognostic, therapeutic, and research 
purposes. Information on the genes is summarized in Tables 15-19. 

The spatial organization of the gene complex is illustrated in Fig. 1 1 . The complex 
spans about at least 100 kb, from about EST markers G62658, SHGC-82134, etc. (located at 
the end closest to the centromere and TMD1030) to SHGC-154002, SHGC-9433, etc. 

30 (located at the end furthest from the centromere and TMD062 1 ). All the genes have the same 
orientation of transcription. TMD1799 (XM_166849) (SEQ ID NO 193-194), located at the 
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upper region, shows very high expression in lymphocytes, but only marginal expression in 
spleen, indicating that expression in lymphocytes may predominate at the boundaries of the 
gene complex. In the lower region, TMD1027 (XM_1 66856) (SEQ ID NO 195-196), spleen 
expression virtually disappears, while lymph node expression becomes very high. The 
5 present invention includes this entire region, and any parts thereof. For instance, the present 
invention includes any DNA fragments within it which confer the observed tissue 
specificities described herein. 

The gene complex is involved in spleen, immune, and RES functions. The spleen is located 
in the left upper region of the abdomen. In the adult, it weights about 90-1 80 grams, and is about 1 i 

10 by 7.5 cm in size. The spleen is anatomically and functionally compartmentalized into two distinct 
regions, the red and white pulp. The red pulp comprises blood vessels interwoven with connective 
tissue ("pulp cords") that is lined with reticuloendothelial cells. It possesses a blood filtering 
function, removing opsonized cells and trapping abnormal red blood cells. It also is a storage 
reservoir for platelets and other blood cells. In the fetus, the red pulp has a hematopoietic function. 

1 5 Inside the red pulp, is lymphoid tissue know as the white pulp. Antibodies are made inside the 

white pulp. Similar to other lymphatic tissues, B- and T-cell's mature inside the white pulp, where 
they are involved in antigen presentation and lymphocyte maturation. The white pulp is clustered 
around the peri arteriolar lymphoid sheath, and is comprised of follicles and marginal zone. 
Naive B-cells are located in the primary follicle, memory cells, macrophages, and dendritic cells 

20 in the secondary follicle, and macrophages and B-cells in the marginal zone. The integrins LFA-1 
and alpha4-betal are involved in localization of the B-cells to the marginal zone of the white pulp 
(Lu and Cyster, Science, 297:409, 2002). 

The reticuloendothelial system (RES) is a multi-organ phagocytic system involved in 
removing particulates from the blood. It is comprised of the spleen and liver. It has the 

25 ability to sequester inert particles and dyes. Cells of the RES system include, macrophages, 
liver Kuppfer cells, endothelial cells lining the sinusoids of the liver, spleen, and bone 
marrow, and reticular cells of lymphatic and bone marrow tissues. 

The polynucleotides, polypeptides, and ligands thereto, of the present invention can 
be used to identify, detect, stage, determine the presence of, prognosticate, treat, study, etc., 

30 diseases and conditions of spleen, lymphoid, and/or reticuloendothelial tissues. These 

include, but are not limited to, splenomegaly, hypersplenism, hemolytic anemis, hereditary 
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spherocytosis, hereditary eliptocytosis, thalassemia minor and major, autoimmune hemolytic 
anemia, thrombocytopenia, idiopathic thrombocytopenic purpura, immunologic 
thrombocytopenia associated with chronic lymphocytic leukemia or systemic lupus 
erythematosis, TTP, leukemia, lymphoma, primary and metastatic tumors, splenic cysts, 
5 infection, inflammatory diseases, anemias, blood cancers, etc. See, Table 19 for other 
examples. 

In view of their selectivity and display on the cell surface, the genes of the present 
invention are useful targets for histological, diagnostic, and therapeutic applications relating 
to the cells (e.g., reticuloendothelial cells, macrophages, Kupffer cells, monocytes, B- 

10 lymphocytes, T-lymphocytes, etc) in which they are expressed. Antibodies and other protein 
binding partners (e.g., ligands, aptamers, small peptides, etc.) can be used to selectively target 
agents to a tissue for any purpose, included, but not limited to, imaging, therapeutic, 
diagnostic, drug delivery, gene therapy, etc. For example, binding partners, such as 
antibodies, can be used to treat carcinomas in analogy to how c-erbB-2 antibodies are used to 

1 5 treat breast cancer. They can also be used to detect metastatic cells in biopsies. The genes 
and polypeptides encoded thereby can also be used in tissue engineering to identify tissues as 
they appear during the differentiation process, to target tissues, to modulate tissue growth 
(e.g., from starting stem cell populations), etc. Useful antibodies or other binding partners 
include those that are specific for parts of the polypeptide which are exposed extracellularly. 

20 See, Table 1 6. Any of the methods described above and below can be accomplished in vivo, 
in vitro, or ex vivo. 

When expression is described as being "predominantly" in a given tissue, this 
indicates that the gene's mRNAs levels are highest in this tissue as compared to the other 
tissues in which it was measured. Expression can also be "selective," where expression is 

25 observed. By the phrase "selectively expressed," it is meant that a nucleic acid molecule 
comprising the defined sequence of nucleotides, when produced as a transcript, is 
characteristic of the tissue or cell-type in which it is made. This can mean that the transcript 
is expressed only in that tissue and in no other tissue-type, or it can mean that the transcript is 
expressed preferentially, differentially, and more abundantly (e.g., at least 5-fold, 10-fold, 

30 etc., or more) in that tissue when compared to other tissue-types. TMD 1 030 and TMD062 1 
are predominantly and selectively expressed in spleen tissue. 
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The expression patterns of the selectively expressed polynucleotides disclosed herein 
can be described as a "fingerprint" in that they are a distinctive pattern displayed by a tissue. 
Just as with a fingerprint, an expression pattern can be used as a unique identifier to 
characterize the status of a tissue sample. The list of expressed sequences disclosed herein 
5 provides an example of such a tissue expression profile. It can be used as a point of reference 
to compare and characterize samples. Tissue fingerprints can be used in many ways, e.g., to 
classify an unknown tissue, to determine the origin of metastatic cells, to assess the 
physiological status of a tissue, to determine the effect of a particular treatment regime on a 
tissue, to evaluate the toxicity of a compound on a tissue of interest, etc. 

10 For example, the tissue-selective polynucleotides disclosed herein represent the 

configuration of genes expressed by a normal tissue. To determine the effect of a toxin on a 
tissue, a sample of tissue can be obtained prior to toxin exposure ("control") and then at one 
or more time points after toxin exposure ("experimental")- An array of tissue-selective 
probes can be used to assess the expression patterns for both the control and experimental 

1 5 samples. As discussed in more detail below, any suitable method can be used. For instance, 
a DNA microarray can be prepared having a set of tissue-selective genes arranged on to a 
small surface area in fixed and addressable positions. RNA isolated from samples can be 
labeled using reverse transcriptase and radioactive nucleotides, hybridized to the array, and 
then expression levels determined using a detection system. Several kinds of information can 

20 be extracted: presence or absence of expression, and the corresponding expression levels. 

The normal tissue would be expected to express substantially all the genes represented by the 
tissue-selective probes. The various experimental conditions can be compared to it to 
determine whether a gene is expressed, and how its levels match up to the normal control. 
While the expression profile of the complete gene set represented by the sequences 

25 disclosed here may be most informative, a fingerprint containing expression information 

from less than the full collection can be useful, as well. In the same way that an incomplete 
fingerprint may contain enough of the pattern of whorls, arches, loops, and ridges, to identify 
the individual, a cell expression fingerprint containing less than the full complement may be 
adequate to provide useful and unique identifying and other information about the sample. 

30 Moreover, because of heterogeneity of the population, as well differences in the particular 
physiological state of the tissue, a tissue's "normal" expression profile is expected to differ 
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between samples, albeit in ways that do not change the overall expression pattern. As a result 
of these individual differences, each gene although expressed selectively in spleen, may not 
on its own 100% of the time be adequately enough expressed to distinguish said tissue. 
Thus, the genes can be used in any of the methods and processes mentioned above and below 
5 as a group, or one at a time. 

The present invention relates to methods of detecting spleen, lymphoid, and/or 
reticuloendothelial cells, comprising one or more of the following steps, e.g., contacting a 
sample comprising cells with a polynucleotide specific for TMD 1030 (XM_1 66853), 
TMD1029 (XM_166854), TMD1028 (XMJ 66855), or TMD0621 (XM_166205), or a 

1 0 mammalian homolog thereof, under conditions effective for said polynucleotide to hybridize 
specifically to said gene, and detecting specific hybridization. Detecting can be 
accomplished by any suitable method and technology, including, e.g., any of those mentioned 
and discussed below, such as Northern blot and PCR. Specific polynucleotides include SEQ 
ID NOS 197-204 listed in Table 17, and complements thereto. 

15 Detection can also be achieved using binding partners, such as antibodies (e.g., 

monoclonal or polyclonal antibodies) that specifically recognize polypeptides coded for by 
genes of the present invention. Thus, the present invention relates to methods of detecting a 
spleen, lymphoid, and/or reticuloendothelial cell, comprising, one or more the following 
steps, e.g. contacting a sample comprising cells with a binding partner (e.g. an antibody, an 

20 Fab fragment, a single-chain antibody, an aptamer) specific for a polypeptide coded for by a 
polypeptide of the present invention, or a mammalian homolog thereof, under conditions 
effective for said binding partner bind specifically to said polypeptide, and detecting specific 
binding. Protein binding assays can be accomplished routinely, e.g., using 
immunocytochemistry, ELISA format, Western blots, etc. Useful epitopes include those 

25 exposed to the surface. Detection can be useful for assessing spleen integrity, e.g., when it is 
suspected that the spleen is damaged and undergoing deterioration. The appearance of 
polypeptides of the present invention in body fluids, such as blood, can indicate spleen 
damage, including neoplastic and/or apoptotic changes. 

As indicated above, binding partners can be used to deliver agents specifically to the 

30 spleen, lymphoid, and/or reticuloendothelial tissues, e.g., for diagnostic, therapeutic, and 
prognostic purposes. Methods of delivering an agent to a spleen, lymphoid, and/or 
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reticuloendothelial cell can comprise, e.g., contacting a spleen, lymphoid, and/or 
reticuloendothelial cell with an agent coupled to a binding partner specific for a polypeptide 
coding for TMD1030 (XMJ 66853), TMD1029 (XM_166854), TMD1028 (XM_J 66855), or 
TMD0621 (XM__1 66205), whereby said agent is delivered to said cell. Any type of agent can 
5 be used, including, therapeutic and imaging agents. Contact with the spleen, lymphoid, 
and/or reticuloendothelial tissue can be achieved in any effective manner, including by 
administering effective amounts of the agent to a host orally, parenterally, locally, 
systemically, intravenously, etc. The phrase "an agent coupled to binding partner" indicates 
that the agent is associated with the binding partner in such a manner that it can be carried 

1 0 specifically to the target site. Coupling includes, chemical bonding, covalent bonding, 
noncovalent bonding (where such bonding is sufficient to carry the agent to the target), 
present in a liposome or in a lipid membrane, associated with a carrier, such as a polymeric 
carrier, etc. The agent can be directly linked to the binding partner, or via chemical linkers or 
spacers. Any cell expressing a polypeptide coded for by TMD1030 (XM_1 66853), 

1 5 TMD 1 029 (XMJ 66854), TMD 1 028 (XM_1 66855), or TMD062 1 (XM_1 66205) can be 
targeted, including, e.g., reticuloendothelial cells, macrophages, Kupffer cells, lymphocytes, 
B-lymphocytes, T-lymphocytes, etc. 

Antibodies (alone or conjugated to active agents) can be used to ablate spleen and 
other tissues. For instance, in diseases where splenectomy is indicated (e.g., immune 

20 thrombocytopenic purpura, autoimmune hemolytic anemia, blood cell disorders, 

myeloproliferative disorders, tumors, hypersplenism, etc.), antibodies to TMD 1030 and 
TMD062 1 can be used to ablate spleen tissue, or block spleen function. 

Imaging of specific organs can be facilitated using tissue selective antibodies and 
other binding partners that selectively target contrast agents to a specific site in the body. 

25 Various imaging techniques have been used in this context, including, e.g., X-ray, CT, CAT, 
MRI, ultrasound, PET, SPECT, and scintigraphic imaging. A reporter agent can be 
conjugated or associated routinely with a binding partner. Ultrasound contrast agents 
combined with binding partners, such as antibodies, are described in, e.g., U.S. Pat. Nos, 
6,264,917, 6,254,852, 6,245,318, and 6,139,819. MRI contrast agents, such as metal 

30 chelators, radionucleotides, paramagnetic ions, etc., combined with selective targeting agents 
are also described in the literature, e.g., in U.S. Pat. Nos. 6,280,706 and 6,221,334. The 
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methods described therein can be used generally to associate a partner with an agent for any 
desired purpose. See, Bruehlmeier et al., Nucl. Med. Biol, 29:321-327, 2002, for imaging 
using labeled receptor ligands. Antibodies and other ligands to receptors of the present 
invention can be used analogously. 

5 A cell (see above for examples of spleen, lymphoid, and/or reticuloendothelial cell 

types) can also be modulated in accordance with the present invention, e.g., by methods of 
modulating a spleen, lymphoid, and/or reticuloendothelial cell, comprising, e.g., contacting 
said cell with an agent effective to modulate TMD1030 (XM_166853), TMD1029 
(XM_1 66854), TMD1028 (XM_1 66855), or TMD0621 (XM_1 66205), or the biological 

1 0 activity of a polypeptide encoded thereby (e.g., SEQ ID NOS 185-1 92), or a mammalian 
homolog thereof, whereby said spleen, lymphoid, and/or reticuloendothelial cell is 
modulated. Modulation as used throughout includes, e.g., stimulating, increasing, agonizing, 
activating, amplifying, blocking, inhibiting, reducing, antagonizing, preventing, decreasing, 
diminishing, etc. 

1 5 Any activity or function of the spleen, lymphoid, and/or reticuloendothelial tissues 

can be modulated, including, e.g., immune modulation (e.g., modulating antigen presentation, 
antibody production and secretion, humoral and cellular responses, etc.), sequestration and 
removal of red blood cells, clearance of microorganisms and particular antigens from blood, 
migration into the marginal zone or other immune and RES compartments, etc. 

20 The present invention also relates to polypeptide detection methods for assessing spleen, 
lymphoid, and/or reticuloendothelial tissue function, e.g., methods of assessing spleen, 
lymphoid, and/or reticuloendothelial function, comprising, detecting a polypeptide coded for 
by TMD1030 (XM_166853), TMD1029 (XMJ66854), TMD1028 (XM_1 66855), or 
TMD0621 (XM_1 66205), fragments thereof, polymorphisms thereof, in a body fluid, 

25 whereby the level of said polypeptide in said fluid is a measure of spleen, lymphoid, and/or 
reticuloendothelial function, spleen, lymphoid, and/or reticuloendothelial function tests are 
usually performed to determine whether the spleen, lymphoid, and/or reticuloendothelial 
tissue is functioning normally as a way of diagnosing spleen, lymphoid, and/or 
reticuloendothelial disease. Various tests are commonly used, including, e.g., 99Tc-colloid 

30 liver-spleen scan, computed tomography, ultrasound scanning of left upper quandrant, MRI, 
liver enzymes, etc. 
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Detection of a polypeptide coded for by TMD1030 (XM_1 66853), TMD1029 
(XM_166854), TMD1028 (XM_166855), or TMD0621 (XM_1 66205), provides an 
additional assessment tool, especially in diseases or disorders, such as splenomegaly, 
Hypersplenism, or ruptured spleen, where said polypeptides can appear in the blood, stool, 

5 urine, and other body fluids. As with the other tests, elevated levels of said polypeptide in 
blood, or other fluids, can indicate impaired spleen, lymphoid, and/or reticuloendothelial 
function. Values can be determined routinely, as they are for other markers , such as those 
mentioned above. Detecting can be performed routinely (see below), e.g., using an antibody 
which is specific for said polypeptide, by RIA, ELISA, or Western blot, etc., in analogy to the 

10 tests for enzymes and other proteins in body fluids. 

Promoter sequences obtained from genes of the present invention can be utilized to 
selectively express heterologous genes in cells. Methods of expressing a heterologous 
polynucleotide in cells, e.g., spleen, lymphoid, and/or reticuloendothelial cells can comprise, 
e.g., expressing a nucleic acid construct in spleen, lymphoid, and/or reticuloendothelial cells, 

15 said construct comprising a promoter sequence operably linked to said heterologous 
polynucleotide, wherein said promoter sequence is selected SEQ ID NOS 205-213. In 
addition to the cell lines mentioned below, the construct can be expressed in primary cells or 
in established cell lines. 

The genes and polypeptides of the present invention can be used to identify, detect, 

20 stage, determine the presence of, prognosticate, treat, study, etc., diseases and conditions of 
the spleen, lymphoid, and/or reticuloendothelial tissues mentioned above. The present 
invention relates to methods of identifying a genetic basis for a disease or disease- 
susceptibility, comprising, e.g., determining the association of a spleen, lymphoid, and/or 
reticuloendothelial disease or spleen, lymphoid, and/or reticuloendothelial disease- 

25 susceptibility with the gene complex of the present invention, e.g., a nucleotide sequence 
present in the gene complex at 1 lql2.2. An association between a spleen, lymphoid, and/or 
reticuloendothelial disease or disease-susceptibility and nucleotide sequence includes, e.g., 
establishing (or finding) a correlation (or relationship) between a DNA marker (e.g., gene, 
VNTR, polymorphism, EST, etc.) and a particular disease state. Once a relationship is 

30 identified, the DNA marker can be utilized in diagnostic tests and as a drug target. 

Any region of the gene can be used as a source of the DNA marker, exons, introns, 
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intergenic regions, or any DNA from the gene cluster of the present invention at 
chromosomal region 1 lql2.2, etc. 

Human linkage maps can be constructed to establish a relationship between a gene 
and a spleen, lymphoid, and/or reticuloendothelial disease or condition. Typically, 
5 polymorphic molecular markers (e.g., STRP's, SNP's, RFLP's, VNTR's) are identified 

within the region, linkage and map distance between the markers is then established, and then 
linkage is established between phenotype and the various individual molecular markers. 
Maps can be produced for an individual family, selected populations, patient populations, etc. 
In general, these methods involve identifying a marker associated with the disease (e.g., 

1 0 identifying a polymorphism in a family which is linked to the disease) and then analyzing the 
surrounding DNA to identity the gene responsible for the phenotype. 

The present invention also relates to methods of expressing a polynucleotide in 
spleen, lymphoid, and/or reticuloendothelial tissue, comprising, e.g., inserting a 
polynucleotide, which is operably linked to an expression control sequence, into the spleen, 

1 5 lymphoid, and/or reticuloendothelial gene complex at chromosomal location 1 1 ql 2.2 of a 
target cell, and growing said cell under conditions effective to express said polynucleotide. 

The polynucleotide of interest can be inserted into the target chromosomal region by 
any suitable method, including, e.g., by gene targeting methods, such as homologous 
recombination, or by random insertion methods where transformed cells are subsequently 

20 screened for insertion into the desired chromosomal site. Chromosome engineering methods 
are discussed in more detail below, e.g., in the section on transgenic animals. By the phrase 
"spleen, lymphoid, and/or reticuloendothelial gene complex," it is meant the region of the 
chromosome in which the cluster of genes, e.g., TMD1030 (XM_166853), TMD1029 
(XM_1 66854), TMD1028 (XM_1 66855), and TMD0621 (XM_1 66205), of the present 

25 invention are located. Inserting an expressible polynucleotide (e.g., a polynucleotide 
operably linked to a promoter sequence) into this region confers the tissue expression 
selectivity which is characteristic of the gene cluster. Any polynucleotide of interest can be 
inserted into the chromosomal region, including, e.g., polynucleotides encoding polypeptides, 
antisense polynucleotides, etc. 

30 A cell comprising a polynucleotide inserted into the target chromosomal location can 

be utilized in vitro or in vivo, e.g., in a transgenic animal. The cell is grown under conditions 
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which are suitable to achieve polynucleotide expression. These conditions depend upon the 
cell's environment, e.g., tissue culture cell, or in the form of a transgenic animal. 

Pancreas membrane protein genes 



applications to research, diagnosis, drug discovery, therapy, clinical medicine, forensic 
science and medicine, etc. The polynucleotides and polypeptides are useful in variety of 
ways, including, but not limited to, as molecular markers, as drug targets, and for detecting, 

1 0 diagnosing, staging, monitoring, prognosticating, preventing or treating, determining 
predisposition to, etc., diseases and conditions, such as pancreatic cancer, diabetes, 
pancreatitis, and other disorders especially relating to the pancreas and the functions its 
performs. The identification of specific genes, and groups of genes, expressed in pathways 
physiologically relevant to pancreas tissue permits the definition of functional and disease 

1 5 pathways, and the delineation of targets in these pathways which are useful in diagnostic, 

therapeutic, and clinical applications. The present invention also relates to methods of using 
the polynucleotides and related products (proteins, antibodies, etc.) in business and 
computer-related methods, e.g., advertising, displaying, offering, selling, etc., such products 
for sale, commercial use, licensing, etc. 

20 The function, structure, and diseases of the pancreas were described previously. The 

polynucleotides, polypeptides, and ligands thereto, of the present invention can be used to 
identify, detect, stage, determine the presence of, prognosticate, treat, study, etc., diseases and 
conditions of pancreas. These include, but are not limited to, e.g., acute and chronic 
pancreatitis, pancreatic abscess, pancreatic pseudocyst, nonalcoholic pancreatitis, alcoholic 

25 pancreatitis, classic acute hemorrhagic pancreatitis, chronic calcifying pancreatitis, familial 
hereditary pancreatitis, carcinomas of the pancreas, primary (idiopathic) diabetes (e.g., Type 

I (insulin dependent diabetes mellitus, IDDM) [insulin deficiency, beta cell depletion], Type 

II (non-insulin dependent diabetes mellitus, NIDDM) [insulin resistance, relative insulin 
deficiency, mild beta cell depletion]), nonobese NIDDM, obese NIDDM, maturity-onset 

30 diabetes of the young (MODY), islet cell tumors, diffuse hyperplasia of the islets of 
Langerhans, benign adenomas, malignant islet tumors, hyperfiinction of the islets of 
Langerhans, hyperinsulinism and hypoglycemia, Zollinger-Ellison syndrome, beta cell 



5 



The present invention relates to all facets of pancreas membrane protein genes, 
polypeptides encoded by them, antibodies and specific binding partners thereto, and their 
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tumors (insulinoma), alpha cell tumors (glucagonoma), delta cell tumors (somatostatinoma), 
vipoma (diarrheogenic islet cell tumor), pancreatic cancers, pancreatic carcinoid tumors, 
multihormonal tumors, multiple endocrine neoplasia (MEN), MEN I (Wermer syndrome), 
MEN II (Sipple syndrome), MEN HI or lib, pancreatic endocrine tumors, etc. 

5 For example, five different pancreatic tumor samples were examined (Nos. 1, 2, 3, 4, 

and 5). TMD0639 was up-regulated in about 1/5 pancreatic cancers (No. 4), TMD0645 was 
up-regulated in about 3/5 pancreatic cancers (Nos. 2, 3, and 5), and TMD1 127 was up- 
regulated in about 2/5 pancreatic cancers (Nos. 1 and 4). These results indicate that the 
probes can be used in combination in order to maximize the detection of different types of 

10 pancreatic cancers and tumors. Thus, a sample from a patient can be assesses for expression 
of both TMD0645 and TMD1 127 to increase the probability that the pancreas cancer will be 
detected. 

In view of their selectivity and display on the cell surface, the membrane proteins of 
the present invention are useful targets for histological, diagnostic, and therapeutic 

15 applications relating to the cells (e.g., pancreatic progenitor, exocrine, endocrine, acinar, islet, 
alpha, beta, delta, F, Dl, enterochromaffin, etc.) in which they are expressed. Antibodies and 
other protein binding partners (e.g., ligands, aptamers, small peptides, etc.) can be used to 
selectively target agents to a tissue for any purpose, included, but not limited to, imaging, 
therapeutic, diagnostic, drug delivery, gene therapy, etc. For example, binding partners, such 

20 as antibodies, can be used to treat carcinomas in analogy to how c-erbB-2 antibodies are used 
to breast cancer. They can also be used to detect metastatic cells in biopsies and other tissue 
samples. The genes and polypeptides encoded thereby can also be used in tissue engineering 
to identify tissues as they appear during the differentiation process, to target tissues, to 
modulate tissue growth (e.g., from starting stem cell populations), etc. Useful antibodies or 

25 other binding partners include those that are specific for parts of the polypeptide which are 
exposed extracellularly as indicated in Table 21. Any of the methods described above and 
below can be accomplished in vivo, in vitro, or ex vivo. 

When expression is described as being "predominantly" in a given tissue, this 
indicates that the gene's mRNAs levels are highest in this tissue as compared to the other 

30 tissues in which it was measured. Expression can also be "selective," where expression is 
observed. By the phrase "selectively expressed," it is meant that a nucleic acid molecule 
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comprising the defined sequence of nucleotides, when produced as a transcript, is 
characteristic of the tissue or cell-type in which it is made. This can mean that the transcript 
is expressed only in that tissue and in no other tissue-type, or it can mean that the transcript is 
expressed preferentially, differentially, and more abundantly (e.g., at least 5-fold, 10-fold, 

5 etc., or more) in that tissue when compared to other tissue-types. 

Table 20 is a summary of the genes of the present invention which are expressed 
selectively and/or predominantly in pancreas tissue. Fig. 12 is an illustration of these 
expression patterns. Each gene is associated with a Clone ID and Accession Number 
("ACCN"). The Clone ED is an arbitrary identification number for the clone, and the 

1 0 accession number is the number by which it is listed in GenBank. Although specific 

sequences are disclosed herein, and listed in GenBank by an accession number), the present 
invention includes all forms of the gene, including polymorphisms, allelic variations, SNPs, 
splice variants, and any full-length versions when the disclosed or Genbank version is partial. 
For convenience, these genes, and their homologs in other species, are referred to throughout 

15 the disclosure in shorthand as "the genes of Table 20," "a gene of Table 20," 

"polynucleotides of Table 20," "polypeptides of Table 20," etc., because Table 20 contains a 
listing of the genes by accession number and clone ID. 

The expression patterns of the selectively and/or predominantly expressed 
polynucleotides disclosed herein can be described as a "fingerprint" in that they are a 

20 distinctive pattern displayed by pancreas tissue. Just as with a fingerprint, an expression 
pattern can be used as a unique identifier to characterize the status of a tissue sample. The 
list of expressed sequences disclosed herein provides an example of such a tissue expression 
profile. It can be used as a point of reference to compare and characterize samples. Tissue 
fingerprints can be used in many ways, e.g., to classify an unknown tissue, to determine the 

25 origin of metastatic cells, to assess the physiological status of a tissue, to determine the effect 
of a particular treatment regime on a tissue, to evaluate the toxicity of a compound on a tissue 
of interest, etc. 

For example, the pancreas-selective polynucleotides disclosed herein represent the 
configuration of genes expressed by a normal pancreas tissue. To determine the effect of a 
30 toxin on a tissue, a sample of tissue can be obtained prior to toxin exposure ("control") and 
then at one or more time points after toxin exposure ("experimental"). An array of pancreas- 
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selective probes can be used to assess the expression patterns for both the control and 
experimental samples. As discussed in more detail below, any suitable method can be used. 
For instance, a DNA microarray can be prepared having a set of pancreas-selective genes 
arranged on to a small surface area in fixed and addressable positions. RNA isolated from 
5 samples can be labeled using reverse transcriptase and radioactive nucleotides, hybridized to 
the array, and then expression levels determined using a detection system. Several kinds of 
information can be extracted: presence or absence of expression, and the corresponding 
expression levels. The normal tissue would be expected to express substantially all the genes 
represented by the tissue-selective probes. The various experimental conditions can be 
10 compared to it to determine whether a gene is expressed, and how its levels match up to the 
normal control. 

While the expression profile of the complete gene set represented by the sequences 
disclosed here may be most informative, a fingerprint containing expression information 
from less than the full collection can be useful, as well. In the same way that an incomplete 

1 5 fingerprint may contain enough of the pattern of whorls, arches, loops, and ridges, to identify 
the individual, a cell expression fingerprint containing less than the full complement may be 
adequate to provide useful and unique identifying and other information about the sample. 
Moreover, because of heterogeneity of the population, as well differences in the particular 
physiological state of the tissue, a tissue's "normal" expression profile is expected to differ 

20 between samples, albeit in ways that do not change the overall expression pattern. As a 
result, a complete match with a particular tissue expression profile, as shown herein, is not 
necessary. 

The present invention relates to methods of detecting pancreas cells, comprising one 
or more of the following steps, e.g., contacting a sample comprising cells with a 
25 polynucleotide specific for a gene of Table 20, or a mammalian homolog thereof, under 
conditions effective for said polynucleotide to hybridize specifically to said gene, and 
detecting specific hybridization. Detecting can be accomplished by any suitable method and 
technology, including, e.g., any of those mentioned and discussed below, such as Northern 
blot and PCR. Specific polynucleotides include the primer sequences shown in Table 23, and 
30 complements thereto. 

Detection can also be achieved using binding partners, such as antibodies (e.g., 
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monoclonal or polyclonal antibodies) that specifically recognize polypeptides coded for by 
genes of the present invention. Thus, the present invention relates to methods of detecting a 
pancreas cell, comprising, one or more the following steps, e.g. contacting a sample 
comprising cells with a binding partner (e.g. an antibody, an Fab fragment, a single-chain 

5 antibody, an aptamer) specific for a polypeptide coded for by a polypeptide of Table 20, or a 
mammalian homolog thereof, under conditions effective for said binding partner bind 
specifically to said polypeptide, and detecting specific binding. Protein binding assays can be 
accomplished routinely, e.g., using immunocytochemistry, ELISA format, Western blots, etc. 
Useful epitopes include those exposed to the surface. 

10 As indicated above, binding partners can be used to deliver agents specifically to the 

pancreas, e.g., for diagnostic, therapeutic, and prognostic purposes. Methods of delivering an 
agent to a pancreas cell can comprise, e.g., contacting a pancreas cell with an agent coupled 
to a binding partner specific for a polypeptide coding for a gene of Table 20, whereby said 
agent is delivered to said cell. Any type of agent can be used, including, therapeutic and 

15 imaging agents. Contact with the pancreas can be achieved in any effective manner, 

including by administering effective amounts of the agent to a host orally, parentally, locally, 
systemically, intravenously, etc. The phrase "an agent coupled to binding partner" indicates 
that the agent is associated with the binding partner in such a manner that it can be carried 
specifically to the target site. Coupling includes, chemical bonding, covalent bonding, 

20 noncovalent bonding (where such bonding is sufficient to carry the agent to the target), 

present in a liposome or in a lipid membrane, associated with a carrier, such as a polymeric 
carrier, etc. The agent can be directly linked to the binding partner, or via chemical linkers or 
spacers. Any cell expressing a polypeptide coded for by a gene of Table 20 can be targeted, 
including, e.g., pancreatic progenitor, exocrine, endocrine, secretory, acinar, islet, alpha, beta, 

25 delta, F, Dl , enterochromaffin, etc. 

Imaging of specific organs can be facilitated using tissue selective antibodies and 
other binding partners that selectively target contrast agents to a specific site in the body. 
Various imaging techniques have been used in this context, including, e.g., X-ray, CT, CAT, 
MRI, ultrasound, PET, SPECT, and scintographic. A reporter agent can be conjugated or 

30 associated routinely with a binding partner. Ultrasound contrast agents combined with 
binding partners, such as antibodies, are described in, e.g., U.S. Pat. Nos, 6,264,917, 
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6,254,852, 6,245,318, and 6,139,819. MRI contrast agents, such as metal chelators, 
radionucleotides, paramagnetic ions, etc., combined with selective targeting agents are also 
described in the literature, e.g., in U.S. Pat. Nos. 6,280,706 and 6,221,334. The methods 
described therein can be used generally to associate a partner with an agent for any desired 
5 purpose. See, Bruehlmeier et aL, NucL Med. Biol, 29:321-327, 2002, for imaging pancreas 
using labeled receptor ligands. Antibodies and other ligands to receptors of the present 
invention can be used analogously. 

A pancreas cell (see above for examples of pancreas cell types) can also be modulated 
in accordance with the present invention, e.g., by methods of modulating a pancreas cell, 

10 comprising, e.g., contacting said cell with an agent effective to modulate a gene of Table 20, 
or the biological activity of a polypeptide encoded thereby (e.g., SEQ ID NO 215, 217, 219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, and 
255), or a mammalian homolog thereof, whereby said pancreas cell is modulated. 
Modulation as used throughout includes, e.g., stimulating, increasing, agonizing, activating, 

15 amplifying, blocking, inhibiting, reducing, antagonizing, preventing, decreasing, diminishing, 
etc. 

An activity or function of the pancreas cell can be modulated, including, e.g., 
regulation of blood sugar, modulation of all aspects of the various secreted polypeptides 
(hormones, enzymes, etc.) produced by the pancreas, ligand-binding, exocytosis, amylase 

20 (and any of the other 20 or so digestive enzymes produced by the pancreas) secretion, 
autocrine responses, apoptosis (e.g., in the survival of beta-islet cells), etc. 

The present invention also relates to polypeptide detection methods for assessing 
pancreas function, e.g., methods of assessing pancreas function, comprising, detecting a 
polypeptide coded for by a gene of Table 20, fragments thereof, polymorphisms thereof, in a 

25 body fluid, whereby the level of said polypeptide in said fluid is a measure of pancreas 

function. Pancreas function tests are usually performed to determine whether the pancreas is 
functioning normally as a way of diagnosing pancreas disease. Various tests are commonly 
used, including, e.g., assays for the presence of pancreatic enzymes in body fluids (e.g., 
amylase, serum lipase, serum trypsin-like immuoreactivity), studies of pancreatic structure 

30 (e.g., using x-ray, sonography, CT-scan, angiography, endoscopic retrograde 

cholangiopancreatography), and tests for pancreatic function (e.g., secretin-pancreozymin 
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(CCK) tst, Lundh meal test, Bz-Ty-PABA test, chymotrypsin in feces, etc). Detection of a 
polypeptide coded for by a gene of Table 20 provides an additional assessment tool, 
especially in diseases such as pancreatitis and pancreatic cancer where pancreatic markers 
can appear in the blood, stool, urine, and other body fluids. As with the other tests, elevated 

5 levels of said polypeptide in blood, or other fluids, can indicate impaired pancreas function. 
Values can be determined routinely, as they are for other markers , such as those mentioned 
above. Detecting can be performed routinely (see below), e.g., using an antibody which is 
specific for said polypeptide, by RIA, ELISA, or Western blot, etc., in analogy to the tests for 
pancreatic enzymes in body fluids. 

10 Promoter sequences obtained from genes of the present invention can be utilized to 

selectively express heterologous genes in pancreas cells. Methods of expressing a 
heterologous polynucleotide in pancreas cells can comprise, e.g., expressing a nucleic acid 
construct in pancreas cells, said construct comprising a promoter sequence operably linked to 
said heterologous polynucleotide, wherein said promoter sequence is selected SEQ ID NO 

15 258, 261, 262, 265-267, 270-272, 275, 278, 279, 282-284, 287, 290-293, 296, 297, 303, 306, 
309-314, 317-320, 323-326, 329, 332-333, 336-338, 341, and 344 as shown in Table 23. In 
addition to the cell lines mentioned below, the construct can be expressed in primary cells or 
in established cell lines. 

The genes and polypeptides of Table 20 can be used to identify, detect, stage, 

20 determine the presence of, prognosticate, treat, study, etc., diseases and conditions of the 
pancreas as mentioned above. The present invention relates to methods of identifying a 
pancreatic disease or pancreatic disease-susceptibility, comprising, e.g., determining the 
association of a pancreatic disease or pancreatic disease-susceptibility with a nucleotide 
sequence present within the pancreatic gene complex. An association between a pancreas 

25 disease or disease-susceptibility and nucleotide sequence includes, e.g., establishing (or 
finding) a correlation (or relationship) between a DNA marker (e.g., gene, VNTR, 
polymorphism, EST, etc.) and a particular disease state. Once a relationship is identified, the 
DNA marker can be utilized in diagnostic tests and as a drug target. 

Human linkage maps can be constructed to establish a relationship between the 

30 cytogenetic locus as shown in Table 22 and a pancreatic disease or condition. Typically, 
polymorphic molecular markers (e.g., STRP's, SNP's, RFLP's, VNTR's) are identified 
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within the region, linkage and map distance between the markers is then established, and then 
linkage is established between phenotype and the various individual molecular markers. 
Maps can be produced individual family, selected populations, patient populations, etc. In 
general, these methods involve identifying a marker associated with the disease (e.g., 
5 identifying a polymorphism in a family which is linked to the disease) and then analyzing the 
surrounding DNA to identity the gene responsible for the phenotype. 

Nucleic acids 

A mammalian polynucleotide, or fragment thereof, of the present invention is a 

10 polynucleotide having a nucleotide sequence obtainable from a natural source. When the 
species name is used, e.g., a human, it indicates that the polynucleotide or polypeptide is 
obtainable from a natural source. It therefore includes naturally-occurring normal, naturally- 
occurring mutant, and naturally-occurring polymorphic alleles (e.g., SNPs), differentially- 
spliced transcripts, splice-variants, etc. By the term '^naturally-occurring," it is meant that the 

15 polynucleotide is obtainable from a natural source, e.g., animal tissue and cells, body fluids, 
tissue culture cells, forensic samples. Natural sources include, e.g., living cells obtained from 
tissues and whole organisms, tumors, cultured cell lines, including primary and immortalized 
cell lines. Naturally-occurring mutations can include deletions (e.g., a truncated amino- or 
carboxy-terminus), substitutions, inversions, or additions of nucleotide sequence. These 

20 genes can be detected and isolated by polynucleotide hybridization according to methods 
which one skilled in the art would know, e.g., as discussed below. 

A polynucleotide according to the present invention can be obtained from a variety of 
different sources. It can be obtained from DNA or RNA, such as polyadenylated mRNA or 
total RNA, e.g., isolated from tissues, cells, or whole organism. The polynucleotide can be 

25 obtained directly from DNA or RNA, from a cDNA library, from a genomic library, etc. The 
polynucleotide can be obtained from a cell or tissue (e.g., from an embryonic or adult tissues) 
at a particular stage of development, having a desired genotype, phenotype, disease status, 
etc. 

The polynucleotides described herein can be partial sequences that correspond to full- 
30 length, naturally-occurring transcripts. The present invention includes, as well, full-length 
polynucleotides that comprise these partial sequences, e.g., genomic DNAs and 
polynucleotides comprising a start and stop codon, a start codon and a polyA tail, a 
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transcription start and a polyA tail, etc. These sequences can be obtained by any suitable 
method, e.g., using a partial sequence as a probe to select a full-length cDNA from a library 
containing full-length inserts. A polynucleotide which "codes without interruption" refers to 
a polynucleotide having a continuous open reading frame ("ORF*) as compared to an ORF 
5 which is interrupted by introns or other noncoding sequences. 

Polynucleotides and polypeptides can be excluded as compositions from the present 
invention if, e.g., listed in a publicly available databases on the day this application was filed 
and/or disclosed in a patent application having an earlier filing or priority date than this 
application and/or conceived and/or reduced to practice earlier than a polynucleotide in this 
10 application. 

As described herein, the phrase "an isolated polynucleotide which is SEQ ID NO," or 
"an isolated polynucleotide which is selected from SEQ ED NO," refers to an isolated nucleic 
acid molecule from which the recited sequence was derived (e.g., a cDNA derived from 
mRNA; cDNA derived from genomic DNA). Because of sequencing errors, typographical 

1 5 errors, etc., the actual naturally-occurring sequence may differ from a SEQ ID listed herein. 
Thus, the phrase indicates the specific molecule from which the sequence was derived, rather 
than a molecule having that exact recited nucleotide sequence, analogously to how a culture 
depository number refers to a specific cloned fragment in a cryotube. 

As explained in more detail below, a polynucleotide sequence of the invention can 

20 contain the complete sequence as shown herein, degenerate sequences thereof, anti-sense, 
muteins thereof, genes comprising said sequences, full-length cDNAs comprising said 
sequences, complete genomic sequences, fragments thereof, homologs, primers, nucleic acid 
molecules which hybridize thereto, derivatives thereof, etc. 

25 Genomic 

The present invention also relates genomic DNA from which the polynucleotides of 
the present invention can be derived. A genomic DNA coding for a human, mouse, or other 
mammalian polynucleotide, can be obtained routinely, for example, by screening a genomic 
library (e.g., a YAC library) with a polynucleotide of the present invention, or by searching 
30 nucleotide databases, such as GenBank and EMBL, for matches. Promoter and other 
regulatory regions (including both 5' and 3' regions, as well introns) can be identified 
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upstream or downstream of coding and expressed RNAs, and assayed routinely for activity, 
e.g., by joining to a reporter gene (e.g., CAT, GFP, alkaline phosphatase, luciferase, 
galatosidase). A promoter obtained from a tissue selective gene can be used, e.g., in gene 
therapy to obtain tissue-specific expression of a heterologous gene (e.g., coding for a 
5 therapeutic product or cytotoxin). 5' and 3' sequences (including, UTRs and introns) can be 
used to modulate or regulate stability, transcription, and translation of nucleic acids, 
including the sequence to which is attached in nature, as well as heterologous nucleic acids. 

Constructs 

10 A polynucleotide of the present invention can comprise additional polynucleotide 

sequences, e.g., sequences to enhance expression, detection, uptake, cataloging, tagging, etc. 
A polynucleotide can include only coding sequence; a coding sequence and additional non- 
naturally occurring or heterologous coding sequence (e.g., sequences coding for leader, 
signal, secretory, targeting, enzymatic, fluorescent, antibiotic resistance, and other functional 

15 or diagnostic peptides); coding sequences and non-coding sequences, e.g., untranslated 
sequences at either a 5' or 3' end, or dispersed in the coding sequence, e.g., introns. 

A polynucleotide according to the present invention also can comprise an expression 
control sequence operably linked to a polynucleotide as described above. The phrase 
"expression control sequence" means a polynucleotide sequence that regulates expression of 

20 a polypeptide coded for by a polynucleotide to which it is functionally ("operably") linked. 
Expression can be regulated at the level of the mRNA or polypeptide. Thus, the expression 
control sequence includes mRNA-related elements and protein-related elements. Such 
elements include promoters, enhancers (viral or cellular), ribosome binding sequences, 
transcriptional terminators, etc. An expression control sequence is operably linked to a 

25 nucleotide coding sequence when the expression control sequence is positioned in such a 
maimer to effect or achieve expression of the coding sequence. For example, when a 
promoter is operably linked 5' to a coding sequence, expression of the coding sequence is 
driven by the promoter. Expression control sequences can include an initiation codon and 
additional nucleotides to place a partial nucleotide sequence of the present invention in-frame 

30 in order to produce a polypeptide (e.g., pET vectors from Promega have been designed to 
permit a molecule to be inserted into all three reading frames to identify the one that results 
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in polypeptide expression). Expression control sequences can be heterologous or endogenous 
to the normal gene. 

A polynucleotide of the present invention can also comprise nucleic acid vector 
sequences, e.g., for cloning, expression, amplification, selection, etc. Any effective vector 
5 can be used. A vector is, e.g., a polynucleotide molecule which can replicate autonomously 
in a host cell, e.g., containing an origin of replication. Vectors can be useful to perform 
manipulations, to propagate, and/or obtain large quantities of the recombinant molecule in a 
desired host. A skilled worker can select a vector depending on the purpose desired, e.g., to 
propagate the recombinant molecule in bacteria, yeast, insect, or mammalian cells. The 

10 following vectors are provided by way of example. Bacterial: pQE70, pQE60, pQE-9 

(Qiagen), pBS, pDIO, Phagescript, phiX174, pBK Phagemid, pNH8A, pNH16a, pNH18Z, 
pNH46A (Stratagene); Bluescript KS+H (Stratagene); ptrc99a, pKK223-3, pKK233-3, 
pDR54 0, pRJT5 (Pharmacia). Eukaiyotic: PWLNEO, pSV2CAT, pOG44, pXTl, pSG 
(Stratagene), pSVK3, PBPV, PMSG, pSVL (Pharmacia), pCR2.1/TOPO, pCRH/TOPO, 

1 5 pCR4/TOPO, pTrcHisB, pCMV6-XL4, etc. However, any other vector, e.g., plasmids, 

viruses, or parts thereof, may be used as long as they are replicable and viable in the desired 
host. The vector can also comprise sequences which enable it to replicate in the host whose 
genome is to be modified. 



20 Hybridization 

Polynucleotide hybridization, as discussed in more detail below, is useful in a variety 
of applications, including, in gene detection methods, for identifying mutations, for making 
mutations, to identify homologs in the same and different species, to identify related 
members of the same gene family, in diagnostic and prognostic assays, in therapeutic 

25 applications (e.g., where an antisense polynucleotide is used to inhibit expression), etc. 

The ability of two single-stranded polynucleotide preparations to hybridize together is 
a measure of their nucleotide sequence complementarity, e.g., base-pairing between 
nucleotides, such as A-T, G-C, etc. The invention thus also relates to polynucleotides, and 
their complements, which hybridize to a polynucleotide comprising a nucleotide sequence as 

30 set forth herein and genomic sequences thereof. A nucleotide sequence hybridizing to the 

latter sequence will have a complementary polynucleotide strand, or act as a template for one 
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in the presence of a polymerase (i.e., an appropriate polynucleotide synthesizing enzyme). 
The present invention includes both strands of polynucleotide, e.g., a sense strand and an 
anti-sense strand. 

Hybridization conditions can be chosen to select polynucleotides which have a 
5 desired amount of nucleotide complementarity with the nucleotide sequences set forth in 
herein and genomic sequences thereof. A polynucleotide capable of hybridizing to such 
sequence, preferably, possesses, e.g., about 70%, 75%, 80%, 85%, 87%, 90%, 92%, 95%, 
97%, 99%, or 100% complementarity, between the sequences. The present invention 
particularly relates to polynucleotide sequences which hybridize to the nucleotide sequences 

10 set forth in the attached sequence disclosure or genomic sequences thereof, under low or high 
stringency conditions. These conditions can be used, e.g., to select corresponding homologs 
in non-human species. 

Polynucleotides which hybridize to polynucleotides of the present invention can be 
selected in various ways. Filter-type blots (i.e., matrices containing polynucleotide, such as 

1 5 nitrocellulose), glass chips, and other matrices and substrates comprising polynucleotides 
(short or long) of interest, can be incubated in a prehybridization solution (e.g., 6X SSC, 
0.5% SDS, 100 ng/ml denatured salmon sperm DNA, 5X Denhardt's solution, and 50% 
formamide), at 22-68°C, overnight, and then hybridized with a detectable polynucleotide 
probe under conditions appropriate to achieve the desired stringency. In general, when high 

20 homology or sequence identity is desired, a high temperature can be used (e.g., 65 °C). As 
the homology drops, lower washing temperatures are used. For salt concentrations, the lower 
the salt concentration, the higher the stringency. The length of the probe is another 
consideration. Very short probes (e.g., less than 100 base pairs) are washed at lower 
temperatures, even if the homology is high. With short probes, formamide can be omitted. 

25 See, e.g., Current Protocols in Molecular Biology, Chapter 6, Screening of Recombinant 
Libraries; Sambrook et al., Molecular Cloning, 1989, Chapter 9. 

For instance, high stringency conditions can be achieved by incubating the blot 
overnight (e.g., at least 12 hours) with a polynucleotide probe in a hybridization solution 
containing, e.g., about 5X SSC, 0.1-0.5% SDS, 100 |ig/ml denatured salmon sperm DNA and 

30 50% formamide, at 42°C, or hybridizing at 42°C in 5X SSPE, 0. 1-0.5% SDS, and 50% 
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formamide, 100 ng/ml denatured salmon sperm DNA, and washing at 65°C in 0.1% SSC and 
0.1% SDS. 

Blots can be washed at high stringency conditions that allow, e.g., for less than 5% 
bp mismatch (e.g., wash twice in 0.1% SSC and 0.1% SDS for 30 min at 65°C), i.e., 
5 selecting sequences having 95% or greater sequence identity. 

Other non-limiting examples of high stringency conditions includes a final wash at 
65°C in aqueous buffer containing 30 mM NaCl and 0.5% SDS. Another example of high 
stringent conditions is hybridization in 7% SDS, 0.5 M NaP0 4 , pH 7, 1 mM EDTA at 50°C, 
e.g., overnight, followed by one or more washes with a 1% SDS solution at 42°C. 
10 Whereas high stringency washes can allow for, e.g., less than 10%, less than 5% mismatch, 
etc., reduced or low stringency conditions can permit up to 20% nucleotide mismatch. 
Hybridization at low stringency can be accomplished as above, but using lower formamide 
conditions, lower temperatures and/or lower salt concentrations, as well as longer periods of 
incubation time. 

1 5 Hybridization can also be based on a calculation of melting temperature (Tm) of the 

hybrid formed between the probe and its target, as described in Sambrook et al.. Generally, 
the temperature Tm at which a short oligonucleotide (containing 18 nucleotides or fewer) 
will melt from its target sequence is given by the following equation: Tm = (number of A's 
and T's) x 2°C + (number of C*s and G's) x 4°C. For longer molecules, Tm = 81.5 + 16.6 

20 logioCNa*] + 0.41(%GC) - 600/N where [Na*] is the molar concentration of sodium ions, 

%GC is the percentage of GC base pairs in the probe, and N is the length. Hybridization can 
be carried out at several degrees below this temperature to ensure that the probe and target 
can hybridize. Mismatches can be allowed for by lowering the temperature even further. 
Stringent conditions can be selected to isolate sequences, and their complements, 

25 which have, e.g., at least about 90%, 95%, or 97%, nucleotide complementarity between the 
probe (e.g., a short polynucleotide of the sequences disclosed herein or genomic sequences 
thereof) and a target polynucleotide. 

Other homologs of polynucleotides of the present invention can be obtained from 
mammalian and non-mammalian sources according to various methods. For example, 

30 hybridization with a polynucleotide can be employed to select homologs, e.g., as described in 
Sambrook et al., Molecular Cloning, Chapter 11,1 989. Such homologs can have varying 
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amounts of nucleotide and amino acid sequence identity and similarity to such 
polynucleotides of the present invention. Mammalian organisms include, e.g., mice, rats, 
monkeys, pigs, cows, etc. Non-mammalian organisms include, e.g., vertebrates, 
invertebrates, zebra fish, chicken, Drosophila, C. elegans, Xenopus, yeast such as S. pombe, 
5 S. cerevisiae, roundworms, prokaryotes, plants, Arabidopsis, artemia, viruses, etc. The 

degree of nucleotide sequence identity between human and mouse can be about, e.g. 70% or 
more, 85% or more for open reading frames, etc. 

Alignment 

10 Alignments can be accomplished by using any effective algorithm. For pairwise 

alignments of DNA sequences, the methods described by Wilbur-Lipman (e.g., Wilbur and 
Lipman, Proc. Natl Acad. ScL, 80:726-730, 1983) or Martinez/Needleman-Wunsch (e.g., 
Martinez, Nucleic Acid Res. 9 1 1 :4629-4634, 1 983) can be used. For instance, if the 
Martinez/Needleman-Wunsch DNA alignment is applied, the minimum match can be set at 

1 5 9, gap penalty at 1 . 1 0, and gap length penalty at 0.33. The results can be calculated as a 

similarity index, equal to the sum of the matching residues divided by the sum of all residues 
and gap characters, and then multiplied by 100 to express as a percent. Similarity index for 
related genes at the nucleotide level in accordance with the present invention can be greater 
than 70%, 80%, 85%, 90%, 95%, 99%, or more. Pairs of protein sequences can be aligned 

20 by the Lipman-Pearson method (e.g., Lipman and Pearson, Science, 221: 1 435- 1 44 1 , 1 985) 
with k-tuple set at 2, gap penalty set at 4, and gap length penalty set at 12. Results can be 
expressed as percent similarity index, where related genes at the amino acid level in 
accordance with the present invention can be greater than 65%, 70%, 75%, 80%, 85%, 90%, 
95%, 99%, or more. Various commercial and free sources of alignment programs are 

25 available, e.g., MegAlign by DNA Star, BLAST (National Center for Biotechnology 

Information), BCM (Baylor College of Medicine) Launcher, etc. BLAST can be used to 
calculate amino acid sequence identity, amino acid sequence homology, and nucleotide 
sequence identity. These calculations can be made along the entire length of each of the 
target sequences which are to be compared. 

30 After two sequences have been aligned, a "percent sequence identity" can be 

determined. For these purposes, it is convenient to refer to a Reference Sequence and a 
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Compared Sequence, where the Compared Sequence is compared to the Reference Sequence. 
Percent sequence identity can be determined according to the following formula: Percent 
Identity = 100 [1-(C/R)], wherein C is the number of differences between the Reference 
Sequence and the Compared Sequence over the length of alignment between the Reference 

5 Sequence and the Compared Sequence where (i) each base or amino acid in the Reference 
Sequence that does not have a corresponding aligned base or amino acid in the Compared 
Sequence, (ii) each gap in the Reference Sequence, (iii) each aligned base or amino acid in the 
Reference Sequence that is different from an aligned base or amino acid in the Compared 
Sequence, constitutes a difference; and R is the number of bases or amino acids in the 

10 Reference Sequence over the length of the alignment with the Compared Sequence with any 
gap created in the Reference Sequence also being counted as a base or amino acid. 

Percent sequence identity can also be determined by other conventional methods, e.g., 
as described in Altschul et al., Bull. Math. Bio. 48: 603-616, 1986 and Henikoff and 
Henikoff, Proc. Natl. Acad. Sci. USA 89:10915-10919, 1992. 

15 

Specific polynucleotide probes 

A polynucleotide of the present invention can comprise any continuous nucleotide 
sequence described herein, sequences which share sequence identity thereto, or complements 
thereof. The term "probe" refers to any substance that can be used to detect, identify, isolate, 

20 etc., another substance. A polynucleotide probe is comprised of nucleic acid can be used to 
detect, identify, etc., other nucleic acids, such as DNA and RNA. 

These polynucleotides can be of any desired size that is effective to achieve the 
specificity desired. For example, a probe can be from about 7 or 8 nucleotides to several 
thousand nucleotides, depending upon its use and purpose. For instance, a probe used as a 

25 primer PCR can be shorter than a probe used in an ordered array of polynucleotide probes. 
Probe sizes vary, and the invention is not limited in any way by their size, e.g., probes can be 
from about 7-2000 nucleotides, 7-1000, 8-700, 8-600, 8-500, 8-400, 8-300, 8-150, 8-100, 8- 
75,7-50, 10-25, 14-16, at least about 8, at least about 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23, 24, 25, 26, or more, etc. The polynucleotides can have non-naturally-occurring 

30 nucleotides, e.g., inosine, AZT, 3TC, etc. The polynucleotides can have 100% sequence 
identity or complementarity to a sequence disclosed herein, or it can have mismatches or 
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nucleotide substitutions, e.g., 1, 2, 3, 4, or 5 substitutions. The probes can be single-stranded 
or double-stranded. 

In accordance with the present invention, a polynucleotide can be present in a kit, 
where the kit includes, e.g., one or more polynucleotides, a desired buffer (e.g., phosphate, 

5 tris, etc.), detection compositions, RNA or cDNA from different tissues to be used as 

controls, libraries, etc. The polynucleotide can be labeled or unlabeled, with radioactive or 
non-radioactive labels as known in the art. Kits can comprise one or more pairs of 
polynucleotides for amplifying nucleic acids specific for tissue selective genes, e.g., 
comprising a forward and reverse primer effective in PCR. These include both sense and 

1 0 anti-sense orientations. For instance, in PCR-based methods (such as RT-PCR), a pair of 
primers are typically used, one having a sense sequence and the other having an antisense 
sequence. 

Another aspect of the present invention is a nucleotide sequence that is specific to, or 
for, a selective polynucleotide. The phrases "specific for" or "specific to" a polynucleotide 

1 5 have a functional meaning that the polynucleotide can be used to identify the presence of one 
or more target genes in a sample and distinguish them from non-target genes. It is specific in 
the sense that it can be used to detect polynucleotides above background noise ("non-specific 
binding"). A specific sequence is a defined order of nucleotides (or amino acid sequences, if 
it is a polypeptide sequence) which occurs in the polynucleotide, e.g., in the nucleotide 

20 sequences of the present invention, and which is characteristic of that target sequence, and 
substantially no non- target sequences. A probe or mixture of probes can comprise a 
sequence or sequences that are specific to a plurality of target sequences, e.g., where the 
sequence is a consensus sequence, a functional domain, etc., e.g., capable of recognizing a 
family of related genes. Such sequences can be used as probes in any of the methods 

25 described herein or incorporated by reference. Both sense and antisense nucleotide 

sequences are included. A specific polynucleotide according to the present invention can be 
determined routinely. 

A polynucleotide comprising a specific sequence can be used as a hybridization probe 
to identify the presence of, e.g., human or mouse polynucleotide, in a sample comprising a 
30 mixture of polynucleotides, e.g., on a Northern blot. Hybridization can be performed under 
high stringent conditions (see, above) to select polynucleotides (and their complements which 
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can contain the coding sequence) having at least 90%, 95%, 99%, etc., identity (i.e., 
complementarity) to the probe, but less stringent conditions can also be used. A specific 
polynucleotide sequence can also be fused in-frame, at either its 5' or 3' end, to various 
nucleotide sequences as mentioned throughout the patent, including coding sequences for 

5 enzymes, detectable markers, GFP, etc, expression control sequences, etc. 

A polynucleotide probe, especially one that is specific to a polynucleotide of the 
present invention, can be used in gene detection and hybridization methods as already 
described. In one embodiment, a specific polynucleotide probe can be used to detect 
whether a particular tissue or cell-type is present in a target sample. To carry out such a 

10 method, a selective polynucleotide can be chosen which is characteristic of the desired target 
tissue. Such polynucleotide is preferably chosen so that it is expressed or displayed in the 
target tissue, but not in other tissues which are present in the sample. For instance, if 
detection of pancreas, or kidney, it may not matter whether the selective polynucleotide is 
expressed in other tissues, as long as it is not expressed in cells normally present in blood, 

1 5 e.g., peripheral blood mononuclear cells. Starting from the selective polynucleotide, a 

specific polynucleotide probe can be designed which hybridizes (if hybridization is the basis 
of the assay) under the hybridization conditions to the selective polynucleotide, whereby the 
presence of the selective polynucleotide can be determined. 

Probes which are specific for polynucleotides of the present invention can also be 

20 prepared using involve transcription-based systems, e.g., incorporating an RNA polymerase 
promoter into a selective polynucleotide of the present invention, and then transcribing anti- 
sense RNA using the polynucleotide as a template. See, e.g., U.S. Pat. No. 5,545,522. 



Polynucleotide composition 

25 A polynucleotide according to the present invention can comprise, e.g., DNA, RNA, 

synthetic polynucleotide, peptide polynucleotide, modified nucleotides, dsDNA, ssDNA, 
ssRNA, dsRNA, and mixtures thereof. A polynucleotide can be single- or double-stranded, 
triplex, DNA:RNA, duplexes, comprise hairpins, and other secondary structures, etc. 
Nucleotides comprising a polynucleotide can be joined via various known linkages, e.g., 

30 ester, sulfamate, sulfamide, phosphorothioate, phosphoramidate, methylphosphonate, 
carbamate, etc., depending on the desired purpose, e.g., resistance to nucleases, such as 
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RNAse H, improved in vivo stability, etc. See, e.g., U.S. Pat. No. 5,378,825. Any desired 
nucleotide or nucleotide analog can be incorporated, e.g., 6-mercaptoguanine, 8-oxo-guanine, 
etc. 

Various modifications can be made to the polynucleotides, such as attaching 
5 detectable markers (avidin, biotin, radioactive elements, fluorescent tags and dyes, energy 
transfer labels, energy-emitting labels, binding partners, etc.) or moieties which improve 
hybridization, detection, and/or stability. The polynucleotides can also be attached to solid 
supports, e.g., nitrocellulose, magnetic or paramagnetic microspheres (e.g., as described in 
U.S. Pat. No. 5,41 1,863; U.S. Pat. No. 5,543,289; for instance, comprising ferromagnetic, 
10 supermagnetic, paramagnetic, superparamagnetic, iron oxide and polysaccharide), nylon, 

agarose, diazotized cellulose, latex solid microspheres, polyacrylamides, etc., according to a 
desired method. See, e.g., U.S. Pat. Nos. 5,470,967, 5,476,925, and 5,478,893. 

Polynucleotide according to the present invention can be labeled according to any 

32 35 

desired method. The polynucleotide can be labeled using radioactive tracers such as P, S, 
1 5 3 H, or 14 C, to mention some commonly used tracers. The radioactive labeling can be carried 
out according to any method, such as, for example, terminal labeling at the 3' or 5' end using 
a radiolabeled nucleotide, polynucleotide kinase (with or without dephosphorylation with a 
phosphatase) or a ligase (depending on the end to be labeled). A non-radioactive labeling can 
also be used, combining a polynucleotide of the present invention with residues having 
20 immunological properties (antigens, haptens), a specific affinity for certain reagents 

(ligands), properties enabling detectable enzyme reactions to be completed (enzymes or 
coenzymes, enzyme substrates, or other substances involved in an enzymatic reaction), or 
characteristic physical properties, such as fluorescence or the emission or absorption of light 
at a desired wavelength, etc. 

25 

Nucleic acid detection methods 

Another aspect of the present invention relates to methods and processes for detecting 
tissue selective genes. Detection methods have a variety of applications, including for 
diagnostic, prognostic, forensic, and research applications. To accomplish gene detection, a 
30 polynucleotide in accordance with the present invention can be used as a "probe." The term 
"probe" or "polynucleotide probe" has its customary meaning in the art, e.g., a polynucleotide 
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which is effective to identify (e.g., by hybridization), when used in an appropriate process, 
the presence of a target polynucleotide to which it is designed. Identification can involve 
simply determining presence or absence, or it can be quantitative, e.g., in assessing amounts 
of a gene or gene transcript present in a sample. Probes can be useful in a variety of ways, 
5 such as for diagnostic purposes, to identify homologs, and to detect, quantitate, or isolate a 
polynucleotide of the present invention in a test sample. 

Assays can be utilized which permit quantification and/or presence/absence detection 
of a target nucleic acid in a sample. Assays can be performed at the single-cell level, or in a 
sample comprising many cells, where the assay is "averaging" expression over the entire 
10 collection of cells and tissue present in the sample. Any suitable assay format can be used, 
including, but not limited to, e.g., Southern blot analysis, Northern blot analysis, polymerase 
chain reaction ("PCR") (e.g., Saiki et al., Science, 241:53, 1988; U.S. Pat. Nos. 4,683,195, 
4,683,202, and 6,040,166; PCR Protocols: A Guide to Methods and Applications, Innis et al., 
eds., Academic Press, New York, 1990), reverse transcriptase polymerase chain reaction 
15 ("RT-PCR"), anchored PCR, rapid amplification of cDNA ends ("RACE") (e.g., Schaefer in 
Gene Cloning and Analysis: Current Innovations, Pages 99-1 15, 1997), ligase chain reaction 
("LCR") (EP 320 308), one-sided PCR (Ohara et al., Proc. Natl. Acad. Sci., 86:5673-5677, 
1989), indexing methods (e.g., U.S. Pat. No. 5,508,169), in situ hybridization, differential 
display (e.g., Liang et al., Nucl. Acid. Res., 21 :3269-3275, 1993; U.S. Pat. Nos. 5,262,31 1, 
20 5,599,672 and 5,965,409; W097/18454; Prashar and Weissman, Proc. Natl. Acad. Sci., 
93:659-663, and U.S. Pat. Nos. 6,010,850 and 5,712,126; Welsh et al., Nucleic Acid Res., 
20:4965-4970, 1992, and U.S. Pat. No. 5,487,985) and other RNA fingerprinting techniques, 
nucleic acid sequence based amplification ("NASBA") and other transcription based 
amplification systems (e.g., U.S. Pat. Nos. 5,409,818 and 5,554,527; WO 88/10315), 
25 polynucleotide arrays (e.g., U.S. Pat. Nos. 5,143,854, 5,424,186; 5,700,637, 5,874,219, and 
6,054,270; PCT WO 92/10092; PCT WO 90/15070), Qbeta Replicase (PCT/US87/00880), 
Strand Displacement Amplification ("SDA"), Repair Chain Reaction ("RCR"), nuclease 
protection assays, subtraction-based methods, Rapid-Scan™, etc. Additional useful methods 
include, but are not limited to, e.g., template-based amplification methods, competitive PCR 
30 (e.g., U.S. Pat. No. 5,747,251), redox-based assays (e.g., U.S. Pat. No. 5,871,918), Taqman- 
based assays (e.g., Holland et al., Proc. Natl. Acad, Sci., 88:7276-7280, 1991 ; U.S. Pat. Nos. 
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5,210,015 and 5,994,063), real-time fluorescence-based monitoring (e.g., U.S. Pat. 
5,928,907), molecular energy transfer labels (e.g., U.S. Pat. Nos. 5,348,853, 5,532,129, 
5,565,322, 6,030,787, and 6,1 17,635; Tyagi and Kramer, Nature Biotech., 14:303-309, 
1996). Any method suitable for single cell analysis of gene or protein expression can be 

5 used, including in situ hybridization, immunocytochemistry, MACS, FACS, flow cytometry, 
etc. For single cell assays, expression products can be measured using antibodies, PCR, or 
other types of nucleic acid amplification (e.g., Brady et al., Methods Mol & Cell Biol. 2, 17- 
25, 1990; Eberwine et al., 1992, Proc. Natl. Acad. ScL, 89, 3010-3014, 1992; U.S. Pat. No. 
5,723,290). These and other methods can be carried out conventionally, e.g., as described in 

1 0 the mentioned publications. 

Many of such methods may require that the polynucleotide is labeled, or comprises a 
particular nucleotide type useful for detection. The present invention includes such modified 
polynucleotides that are necessary to carry out such methods. Thus, polynucleotides can be 
DNA, RNA, DNA:RNA hybrids, PNA, etc., and can comprise any modification or 

1 5 substituent which is effective to achieve detection. 

Detection can be desirable for a variety of different purposes, including research, 
diagnostic, prognostic, and forensic. For diagnostic purposes, it maybe desirable to identify 
the presence or quantity of a polynucleotide sequence in a sample, where the sample is 
obtained from tissue, cells, body fluids, etc. In a preferred method as described in more 

20 detail below, the present invention relates to a method of detecting a polynucleotide 

comprising, contacting a target polynucleotide in a test sample with a polynucleotide probe 
under conditions effective to achieve hybridization between the target and probe; and 
detecting hybridization. 

Any test sample in which it is desired to identify a polynucleotide or polypeptide 

25 thereof can be used, including, e.g., blood, urine, saliva, stool (for extracting nucleic acid, 
see, e.g., U.S. Pat. No. 6,177,251), swabs comprising tissue, biopsied tissue, tissue sections, 
cultured cells, etc. 

Detection can be accomplished in combination with polynucleotide probes for other 
genes, e.g., genes which are expressed in other disease states, tissues, cells, such as brain, 
30 heart, kidney, spleen, thymus, liver, stomach, small intestine, colon, muscle, lung, testis, 
placenta, pituitary, thyroid, skin, adrenal gland, pancreas, salivary gland, uterus, ovary, 
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prostate gland, peripheral blood cells (T-cells, lymphocytes, etc.), embryo, breast, fat, adult 
and embryonic stem cells, etc. 

Polynucleotides can be used in wide range of methods and compositions, including 
for detecting, diagnosing, staging, grading, assessing, prognosticating, etc. diseases and 

5 disorders associated with tissue selective genes, for monitoring or assessing therapeutic 
and/or preventative measures, in ordered arrays, etc. Any method of detecting genes and 
polynucleotides can be used; certainly, the present invention is not to be limited how such 
methods are implemented. 

Along these lines, the present invention relates to methods of detecting 

10 polynucleotides of the present invention in a sample comprising nucleic acid. Such methods 
can comprise one or more the following steps in any effective order, e.g., contacting said 
sample with a polynucleotide probe under conditions effective for said probe to hybridize 
specifically to nucleic acid in said sample, and detecting the presence or absence of probe 
hybridized to nucleic acid in said sample, wherein said probe is a polynucleotide which is 

15 described herein, a polynucleotide having, e.g., about 70%, 80%, 85%, 90%, 95%, 99%, or 
more sequence identity thereto, effective or specific fragments thereof, or complements 
thereto. The detection method can be applied to any sample, e.g., cultured primary, 
secondary, or established cell lines, tissue biopsy, blood, urine, stool, cerebral spinal fluid, 
and other bodily fluids, for any purpose. 

20 Contacting the sample with probe can be carried out by any effective means in any 

effective environment. It can be accomplished in a solid, liquid, frozen, gaseous, amorphous, 
solidified, coagulated, colloid, etc., mixtures thereof, matrix. For instance, a probe in an 
aqueous medium can be contacted with a sample which is also in an aqueous medium, or 
which is affixed to a solid matrix, or vice-versa. 

25 Generally, as used throughout the specification, the term "effective conditions 5 ' 

means, e.g., the particular milieu in which the desired effect is achieved. Such a milieu, 
includes, e.g., appropriate buffers, oxidizing agents, reducing agents, pH, co-factors, 
temperature, ion concentrations, suitable age and/or stage of cell (such as, in particular part of 
the cell cycle, or at a particular stage where particular genes are being expressed) where cells 

30 are being used, culture conditions (including substrate, oxygen, carbon dioxide, etc.). When 
hybridization is the chosen means of achieving detection, the probe and sample can be 
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combined such that the resulting conditions are functional for said probe to hybridize 
specifically to nucleic acid in said sample. 

The phrase "hybridize specifically indicates that the hybridization between single- 
stranded polynucleotides is based on nucleotide sequence complementarity. The effective 

5 conditions are selected such that the probe hybridizes to a preselected and/or definite target 
nucleic acid in the sample. For instance, if detection of a polynucleotide set forth herein is 
desired, a probe can be selected which can hybridize to such target gene under high stringent 
conditions, without significant hybridization to other genes in the sample. To detect 
homologs of a polynucleotide set forth in herein, the effective hybridization conditions can be 

10 less stringent, and/or the probe can comprise codon degeneracy, such that a homolog is 
detected in the sample. 

As already mentioned, the methods can be carried out by any effective process, e.g., 
by Northern blot analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, 
RACE PCR, in situ hybridization, etc., as indicated above. When PCR based techniques are 

1 5 used, two or more probes are generally used. One probe can be specific for a defined 

sequence which is characteristic of a selective polynucleotide, but the other probe can be 
specific for the selective polynucleotide, or specific for a more general sequence, e.g., a 
sequence such as polyA which is characteristic of mRNA, a sequence which is specific for a 
promoter, ribosome binding site, or other transcriptional features, a consensus sequence (e.g., 

20 representing a functional domain). For the former aspects, 5' and 3* probes (e.g., polyA, 
Kozak, etc.) are preferred which are capable of specifically hybridizing to the ends of 
transcripts. When PCR is utilized, the probes can also be referred to as "primers" in that they 
can prime a DNA polymerase reaction. 

In addition to testing for the presence or absence of polynucleotides, the present 

25 invention also relates to determining the amounts at which polynucleotides of the present 
invention are expressed in sample and determining the differential expression of such 
polynucleotides in samples.. Such methods can involve substantially the same steps as 
described above for presence/absence detection, e.g., contacting with probe, hybridizing, and 
detecting hybridized probe, but using more quantitative methods and/or comparisons to 

30 standards. 
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The amount of hybridization between the probe and target can be determined by any 
suitable methods, e.g., PCR, RT-PCR, RACE PCR, Northern blot, polynucleotide 
microarrays, Rapid-Scan, etc., and includes both quantitative and qualitative measurements. 
For further details, see the hybridization methods described above and below. Determining 

5 by such hybridization whether the target is differentially expressed (e.g., up-regulated or 
down-regulated) in the sample can also be accomplished by any effective means. For 
instance, the target's expression pattern in the sample can be compared to its pattern in a 
known standard, such as in a normal tissue, or it can be compared to another gene in the same 
sample. When a second sample is utilized for the comparison, it can be a sample of normal 

10 tissue that is known not to contain diseased cells. The comparison can be performed on 
samples which contain the same amount of RNA (such as polyadenylated RNA or total 
RNA), or, on RNA extracted from the same amounts of starting tissue. Such a second 
sample can also be referred to as a control or standard. Hybridization can also be compared 
to a second target in the same tissue sample. Experiments can be performed that determine a 

1 5 ratio between the target nucleic acid and a second nucleic acid (a standard or control) , e.g., in 
a normal tissue. When the ratio between the target and control are substantially the same in a 
normal and sample, the sample is determined or diagnosed not to contain cells. However, if 
the ratio is different between the normal and sample tissues, the sample is determined to 
contain, e.g., kidney, pancreas, or immune cells. The approaches can be combined, and one 

20 or more second samples, or second targets can be used. Any second target nucleic acid can 
be used as a comparison, including "housekeeping" genes, such as beta-actin, alcohol 
dehydrogenase, or any other gene whose expression does not vary depending upon the 
disease status of the cell. 



25 Methods of identifying polymorphisms, mutations, etc. 

Polynucleotides of the present invention can also be utilized to identify mutant alleles, 
SNPs, gene rearrangements and modifications, and other polymorphisms of the wild-type 
gene. Mutant alleles, polymorphisms, SNPs, etc., can be identified and isolated from 
subjects with diseases that are known, or suspected to have, a genetic component. 

30 Identification of such genes can be carried out routinely (see, above for more guidance), e.g., 
using PCR, hybridization techniques, direct sequencing, mismatch reactions (see, e.g., 
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above), RFLP analysis, SSCP (e.g., Orita et al., Proc. Natl. Acad. ScL, 86:2766, 1992), etc., 
where a polynucleotide having a sequence selected from the polynucleotides of the present 
invention is used as a probe. The selected mutant alleles, SNPs, polymorphisms, etc., can be 
used diagnostically to determine whether a subject has, or is susceptible to a disorder 
5 associated with tissue selective genes disclosed herein, as well as to design therapies and 
predict the outcome of the disorder. Methods involve, e.g., diagnosing a disorder or 
determining susceptibility to a disorder, comprising, detecting the presence of a mutation in a 
gene represented by a polynucleotide selected from the sequences disclosed herein. The 
detecting can be carried out by any effective method, e.g., obtaining cells from a subject, 

1 0 determining the gene sequence or structure of a target gene (using, e.g., mRNA, cDNA, 

genomic DNA, etc), comparing the sequence or structure of the target gene to the structure of 
the normal gene, whereby a difference in sequence or structure indicates a mutation in the 
gene in the subject. Polynucleotides can also be used to test for mutations, SNPs, 
polymorphisms, etc., e.g., using mismatch DNA repair technology as described in U.S. Pat. 

15 No. 5,683,877; U.S. Pat. No. 5,656,430; Wu et al., Proc. Natl. Acad ScL, 89:8779-8783, 
1992. 

The present invention also relates to methods of detecting polymorphisms in tissue 
selective genes, comprising, e.g., comparing the structure of: genomic DNA comprising all or 
part of a tissue selective gene, mRNA comprising all or part of a tissue selective gene, cDNA 

20 comprising all or part of a tissue selective gene, or a polypeptide comprising all or part of a 
tissue selective gene, with the structure the polynucleotides set forth herein. The methods 
can be carried out on a sample from any source, e.g., cells, tissues, body fluids, blood, urine, 
stool, hair, egg, sperm,cerebral spinal fluid, biopy samples, serum, etc. 

These methods can be implemented in many different ways. For example, 

25 "comparing the structure" steps include, but are not limited to, comparing restriction maps, 
nucleotide sequences, amino acid sequences, RFLPs, Dnase sites, DNA methylation 
fingerprints (e.g., U.S. Pat. No. 6,214,556), protein cleavage sites, molecular weights, 
electrophoretic mobilities, charges, ion mobility, etc., between standard and a test genes. The 
term "structure" can refer to any physical characteristics or configurations which can be used 

30 to distinguish between nucleic acids and polypeptides. The methods and instruments used to 
accomplish the comparing step depends upon the physical characteristics which are to be 
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compared. Thus, various techniques are contemplated, including, e.g., sequencing machines 
(both amino acid and polynucleotide), electrophoresis, mass spectrometer (U.S. Pat. Nos. 
6,093,541, 6,002,127), liquid chromatography, HPLC, etc. 

To carry out such methods, "all or part" of the gene or polypeptide can be compared. 
5 For example, if nucleotide sequencing is utilized, the entire gene can be sequenced, including 
promoter, introns, and exons, or only parts of it can be sequenced and compared, e.g., exon 1, 
exon 2, etc. 

Mutagenesis 

10 Mutated polynucleotide sequences of the present invention are useful for various 

purposes, e.g., to create mutations of the polypeptides they encode, to identify functional 
regions of genomic DNA, to produce probes for screening libraries, etc. Mutagenesis can be 
carried out routinely according to any effective method, e.g., oligonucleotide-directed (Smith, 
M., Ann. Rev. Genet 19:423-463, 1985), degenerate oligonucleotide-directed (Hill et al., 

1 5 Method Enzymology, 1 55:558-568, 1987), region-specific (Myers et al., Science, 229:242- 
246, 1985; Derbyshire et al., Gene, 46:145, 1986; Ner et al., DNA, 7:127, 1988), linker- 
scanning (McKnight and Kingsbury, Science, 217:316-324, 1982), directed using PCR, 
recursive ensemble mutagenesis (Arkin and Yourvan, Proc. Natl. Acad. ScL, 89:781 1-7815, 
1992), random mutagenesis (e.g., U.S. Pat. Nos. 5,096,815; 5,198,346; and 5,223,409), site- 

20 directed mutagenesis (e.g., Walder et al., Gene, 42: 133, 1986; Bauer et al., Gene, 37:73, 
1985; Crsik, Bio Techniques, January 1985, 12-19; Smith et al., Genetic Engineering: 
Principles and Methods, Plenum Press, 1981), phage display (e.g., Lowman et al., Biochem. 
30:10832-10837, 1991; Ladner et al., U.S. Pat. No. 5,223,409; Huse, WIPO Publication WO 
92/06204), etc. Desired sequences can also be produced by the assembly of target sequences 

25 using mutually priming oligonucleotides (Uhlmann, Gene, 7 1 :29-40, 1988). For directed 
mutagenesis methods, analysis of the three-dimensional structure of the polypeptide can be 
used to guide and facilitate making mutants which effect polypeptide activity. Sites of 
substrate-enzyme interaction or other biological activities can also be determined by analysis 
of crystal structure as determined by such techniques as nuclear magnetic resonance, 

30 crystallography or photoaffinity labeling. See, for example, de Vos et al., Science 255:306- 
312, 1992; Smith et al., J. Mol. Biol. 224:899-904, 1992; Wlodaver et al., FEBS Lett. 
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309:59-64, 1992. 

In addition, libraries of genes and fragments thereof can be used for screening and 
selection of genes variants. For instance, a library of coding sequences can be generated by 
treating a double-stranded DNA with a nuclease under conditions where the nicking occurs, 

5 e.g., only once per molecule, denaturing the double-stranded DNA, renaturing it to for 

double-stranded DNA that can include sense/antisense pairs from different nicked products, 
removing single-stranded portions from reformed duplexes by treatment with SI nuclease, 
and ligating the resulting DNAs into an expression vector. By this method, expression 
libraries can be made comprising "mutagenized" tissue selective genes. The entire coding 

10 sequence or parts thereof can be used. 

Polynucleotide expression, polypeptides produced thereby, and specific-binding partners 
thereto. 

A polynucleotide according to the present invention can be expressed in a variety of 

1 5 different systems, in vitro and in vivo, according to the desired purpose. For example, a 

polynucleotide can be inserted into an expression vector, introduced into a desired host, and 
cultured under conditions effective to achieve expression of a polypeptide coded for by the 
polynucleotide, to search for specific binding partners. Effective conditions include any 
culture conditions which are suitable for achieving production of the polypeptide by the host 

20 cell, including effective temperatures, pH, medium, additives to the media in which the host 
cell is cultured (e.g., additives which amplify or induce expression such as butyrate, or 
methotrexate if the coding polynucleotide is adjacent to a dhfr gene), cycloheximide, cell 
densities, culture dishes, etc. A polynucleotide can be introduced into the cell by any 
effective method including, e.g., naked DNA, calcium phosphate precipitation, 

25 electroporation, injection, DEAE-Dextran mediated transfection, fusion with liposomes, 
association with agents which enhance its uptake into cells, viral transfection. A cell into 
which a polynucleotide of the present invention has been introduced is a transformed host 
cell. The polynucleotide can be extrachromosomal or integrated into a chromosome(s) of the 
host cell. It can be stable or transient. An expression vector is selected for its compatibility 

30 with the host cell. Host cells include, mammalian cells, e.g., COS, CV1 , BHK, CHO, HeLa, 
LTK, NM 3T3, insect cells, such as S© (S. frugipeda) and Drosophila, bacteria, such as E. 
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coli, Streptococcus, bacillus, yeast, such as Sacharomyces, S. cerevisiae, fungal cells, plant 
cells, embryonic or adult stem cells (e.g., mammalian, such as mouse or human), 

immune system cell lines, HH (ATCC CRL 2105), MOLT-4 (ATCC CRL 1582), MJ 
(ATCC CRL-8294), SK7 (ATCC HB-8584), SK8 (ATCC HB-8585), HM1 (HB-8586), H9 
5 (ATCC HTB-176), HuT 78 (ATCC TIB-161), HuT 102 (ATCC TIB-162), Jurkat, 

B-cell lines, B-cell precursor lines, NALM-36, B-cell and other lymphocyte lines 
immortalized with Epstein-Barr virus (transformed B lymphoblastoid), stromal cell lines, 
myelomas, HBM-Noda, WEHI231, 

reticuloendothelial cells, endothelial cells, white blood cells, macrophages, antigen- 
10 resenting cells, lymphocytes, GDM-1 (ATCC CRL-2627), THP-1 (ATCC TIB-202), HL-60 
(ATCC CCL-240), and derivatives thereof, including primary and established cell lines 
thereof, 

kidney cell lines, 293, G-402 (ATCC CRL-1440), ACHN (ATCC CRL-161 1), Vero 
(ATCC CCL-81), 786-0 (ATCC CRL-1932), 769-P (ATCC CRL-1933), CCD 1 103 KIDTr 

15 (ATCC CRL-2304), CCD 1 105 KIDTr (ATCC CRL-2305), Hs 835.T (ATCC CRL-7569), 
Hs 926.T (ATCC CRL-7678), Caki-1 (ATCC HTB-46), Caki-2 (ATCC HTB-47), SW 839 
(ATCC HTB-49), LLC-MK2 (ATCC CCL-7), BHK-21 (ATCC CCL-10), MDCK, CV-1, 
(ATCC CRL- 1573), KNRK (ATCC CRL- 1569), NRK-49F (ATCC CRL- 1 570), A-704 
(ATCC HTB-45), etc., established and primary kidney cells, 

20 pancreas cell lines, , insulinoma cell lines, INS-H 1 , MIN6N8, RIN 1 046-38, RIN- 

5 AH, RIN-A12, RINm5F, capan-1, capan-2, MIA PaCa-2 (ATCC CRL-1420), PANC-1 
(ATCC CRL-1469), AsPC-1 (ATCC CRL-1682), SU-86.86 (ATCC CRL-1837), CFPAC-1 
(ATCC CRL-1918), HPAF-II (ATCC CRL-1937), TGP61 (ATCC CRL-2135) and other 
TGP lines, SW 1990 (ATCC CRL-2172), Mpanc-96 (ATCC CRL-2380), MSI VEGF 

25 (ATCC CRL-2460), Beta-TC-6 (ATCC CRL-1 1506), LTPA (ATCC CRL-2389), 266-6 
(ATCC CRL-2151), MSI (ATCC CRL-2779), SVR (ATCC CRL-2280), NIT-2 (ATCC 
CRL-2364), alphaTCl Clone 9 (ATCC CRL-2350), ATCC CRL-1492, BxPC-3 (ATCC 
CRL-1687), HP AC (ATCC CRL-21 19), U.S. Pat. Nos. 6,1 10743, 5,928,942, 5,888,816, 
5,888,705, and 5,723,333, etc., established and primary pancreas cells (e.g., according to 

30 Hellerstrom et al., Diabetes, 28:769-76, 1 979), 
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retinal cell lines, RF/6A (CRL 1780), ARPE-19 (CRL-2302), ARPE-19/HPV-16 
(CRL-2502), Y79 (HTB-18), WERI-Rb-1 (HTB-169), RPE-J (CRL-2240), SO-Rb50 
(retinoblastoma cell line), RBL, HER-Xhol-CC2, WERI-Rb24 (Sery et aL, J. Pediatr. 
Ophthalmol Strabismus, 4:212-217, 1990), WERI-Rb27 (Sery et ah, J. Pediatr. Ophthalmol 

5 Strabismus, 4:212-217, 1990), HXO-Rb44, fetal retina cells, retinoblastoma cells, choroidal 
endothelial cells (e.g., Chor 55), etc., established and primary retinal cells (For other cell 
lines and methods thereof, see, also, Griege et al, Differentiation, 45:250-7, 1990; Bernstein 
et al., Invest. Ophthalmol Vis. ScL y 35:3931-3937, 1994; Howes et al., Invest. Ophthalmol 
Vis. Sci., 35:342-351, 1994). 

1 o Expression control sequences are similarly selected for host compatibility and a 

desired purpose, e.g., high copy number, high amounts, induction, amplification, controlled 
expression. Other sequences which can be employed include enhancers such as from SV40, 
CMV, RSV, inducible promoters, cell-type specific elements, or sequences which allow 
selective or specific cell expression. Promoters that can be used to drive its expression, 

15 include, e.g., the endogenous promoter, MMTV, SV40, trp, lac, tac, or T7 promoters for 
bacterial hosts; or alpha factor, alcohol oxidase, or PGH promoters for yeast. RNA 
promoters can be used to produced RNA transcripts, such as T7 or SP6. See, e.g., Melton et 
al., Polynucleotide Res., 12(18):7035-7056, 1984; Dunn and Studier. J. Mol. Bio., 166:477- 
435, 1984; U.S. Pat No. 5,891,636; Studier et al., Gene Expression Technology, Methods in 

20 Enzymology, 85:60-89, 1987. In addition, as discussed above, translational signals (including 
in-frame insertions) can be included. 

When a polynucleotide is expressed as a heterologous gene in a transfected cell line, 
the gene is introduced into a cell as described above, under effective conditions in which the 
gene is expressed. The term "heterologous" means that the gene has been introduced into the 

25 cell line by the "hand-of-man." Introduction of a gene into a cell line is discussed above. 

The transfected (or transformed) cell expressing the gene can be lysed or the cell line can be 
used intact. 

For expression and other purposes, a polynucleotide can contain codons found in a 
naturally-occurring gene, transcript, or cDNA, for example, e.g., as set forth in herein or it 
30 can contain degenerate codons coding for the same amino acid sequences. For instance, 
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it may be desirable to change the codons in the sequence to optimize the sequence for 
expression in a desired host See, e.g., U.S. Pat. Nos. 5,567,600 and 5,567,862. 

A polypeptide according to the present invention can be recovered from natural 
sources, transformed host cells (culture medium or cells) according to the usual methods, 

5 including, detergent extraction (e.g., non-ionic detergent, Triton X- 1 00, CHAPS, 

octylglucoside, Igepal CA-630), ammonium sulfate or ethanol precipitation, acid extraction, 
anion or cation exchange chromatography, phosphocellulose chromatography, hydrophobic 
interaction chromatography, hydroxyapatite chromatography, lectin chromatography, gel 
electrophoresis. Protein refolding steps can be used, as necessary, in completing the 

10 configuration of the mature protein. Finally, high performance liquid chromatography 

(HPLC) can be employed for purification steps. Another approach is express the polypeptide 
recombinantly with an affinity tag (Flag epitope, HA epitope, myc epitope, 6xHis, maltose 
binding protein, chitinase, etc) and then purify by anti-tag antibody-conjugated affinity 
chromatography. 

1 5 The present invention also relates to specific-binding partners. These include 

antibodies which are specific for polypeptides encoded by polynucleotides of the present 
invention, as well as other binding-partners which interact with polynucleotides and 
polypeptides of the present invention. Protein-protein interactions between polypeptides and 
binding partners can be identified using any suitable methods, e.g., protein binding assays 

20 (e.g., filtration assays, chromatography, etc.) , yeast two-hybrid system (Fields and Song, 

Nature, 340: 245-247, 1989), protein arrays, gel-shift assays, FRET (fluorescence resonance 
energy transfer) assays, etc. Nucleic acid interactions (e.g., protein-DNA or protein-RNA) 
can be assessed using gel-shift assays, e.g., as carried out in U.S. Pat. No. 6,333,407 and 
5,789,538. 

25 Antibodies, e.g., polyclonal, monoclonal, recombinant, chimeric, humanized, single- 

chain, Fab, and fragments thereof, can be prepared according to any desired method. 
Antibodies, and immune responses, can also be generated by administering naked DNA See, 
e.g., U.S. Pat. Nos. 5,703,055; 5,589,466; 5,580,859. Antibodies can be used from any 
source, including, goat, rabbit, mouse, chicken (e.g., IgY; see, Duan, WO/029444 for methods 

30 of making antibodies in avian hosts, and harvesting the antibodies from the eggs). An 

antibody specific for a polypeptide means that the antibody recognizes a defined sequence of 
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amino acids within or including the polypeptide. Other specific binding partners include, 
e.g., aptamers and PNA. Antibodies can be prepared against specific epitopes or domains. 

Antibodies can also be humanized, e.g., where they are to be used therapeutically. 
Methods for obtaining human antibodies, e.g., from transgenic mice are described, e.g., in 

5 Green et al., Nature Genet. 7:13 (1994); Lonberg et aL, Nature 368:856 (1994); and Taylor et 
al., Int. Immunol. 6:579 (1994). Antibody fragments of the present invention can be prepared 
by any suitable method, Fab and Fc fragments, sinbgle-chain antibodies can also be used. 
Another form of an antibody fragment is a peptide coding for a single complementarity- 
determining region (CDR). CDR peptides ("minimal recognition units") can be obtained by 

1 0 constructing genes encoding the CDR of an antibody of interest. 

The term "antibody" as used herein includes intact molecules as well as fragments 
thereof, such as Fab, F(ab')2, and Fv which are capable of binding to an epitopic determinant 
present in Binl polypeptide. Such antibody fragments retain some ability to selectively bind 
with its antigen or receptor. The term "epitope" refers to an antigenic determinant on an 

1 5 antigen to which the paratope of an antibody binds. Epitopic determinants usually consist of 
chemically active surface groupings of molecules such as amino acids or sugar side chains 
and usually have specific three dimensional structural characteristics, as well as specific 
charge characteristics. Antibodies can be prepared against specific epitopes or polypeptide 
domains. 

20 Antibodies which bind to polypeptides of the present invention can be prepared using 

an intact polypeptide or fragments containing small peptides of interest as the immunizing 
antigen. For example, it may be desirable to produce antibodies that specifically bind to the 
N- or C-terminal domains of the tissue selective polypeptides of the present invention. The 
polypeptide or peptide used to immunize an animal which is derived from translated cDNA 

25 or chemically synthesized which can be conjugated to a carrier protein, if desired. Such 
commonly used carriers which are chemically coupled to the immunizing peptide include 
keyhole limpet hemocyanin (KLH), thyroglobulin, bovine serum albumin (BSA), and tetanus 
toxoid. 



30 



Methods of detecting polypeptides 
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Polypeptides coded for by genes of the present invention can be detected, visualized, 
determined, quantitated, etc. according to any effective method, useful methods include, e.g., 
but are not limited to, immunoassays, RIA (radioimmunassay), ELISA, (enzyme-linked- 
immunosorbent assay), immunoflourescence, flow cytometry, histology, electron microscopy, 
5 light microscopy, in situ assays, immunoprecipitation, Western blot, etc. 

Immunoassays may be carried in liquid or on biological support. For instance, a 
sample (e.g., blood, serum, stool, urine, cells, tissue,cerebral spinal fluid, body fluids, etc.) 
can be brought in contact with and immobilized onto a solid phase support or carrier such as 
nitrocellulose, or other solid support that is capable of immobilizing cells, cell particles or 

1 0 soluble proteins. The support may then be washed with suitable buffers followed by 

treatment with the detectably labeled specific antibody. The solid phase support can then be 
washed with a buffer a second time to remove unbound antibody. The amount of bound label 
on solid support may then be detected by conventional means. 

A "solid phase support or carrier" includes any support capable of binding an antigen, 

1 5 antibody, or other specific binding partner. Supports or carriers include glass, polystyrene, 
polypropylene, polyethylene, dextran, nylon, amylases, natural and modified celluloses, 
polyacrylamides, and magnetite. A support material can have any structural or physical 
configuration. Thus, the support configuration may be spherical, as in a bead, or cylindrical, 
as in the inside surface of a test tube, or the external surface of a rod. Alternatively, the 

20 surface may be flat such as a sheet, test strip, etc. Preferred supports include polystyrene 
beads 

One of the many ways in which gene peptide-specific antibody can be detectably 
labeled is by linking it to an enzyme and using it in an enzyme immunoassay (EIA). See, 
e.g., Voller, A., 'The Enzyme Linked Immunosorbent Assay (ELISA)," 1978, Diagnostic 

25 Horizons 2, 1-7, Microbiological Associates Quarterly Publication, Walkersville, Md.); 

Voller, A. et al., 1978, J. Clin. Pathol. 31, 507-520; Butler, J. E., 1981, Meth. Enzymol. 73, 
482-523; Maggio, E. (ed.), 1980, Enzyme Immunoassay, CRC Press, Boca Raton, Fla.. The 
enzyme which is bound to the antibody will react with an appropriate substrate, preferably a 
chromogenic substrate, in such a manner as to produce a chemical moiety that can be 

30 detected, for example, by spectrophotometric, fluorimetric or by visual means. Enzymes that 
can be used to detectably label the antibody include, but are not limited to, malate 
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dehydrogenase, staphylococcal nuclease, delta-5-steroid isomerase, yeast alcohol 
dehydrogenase, .alpha.-glycerophosphate, dehydrogenase, triose phosphate isomerase, 
horseradish peroxidase, alkaline phosphatase, asparaginase, glucose oxidase, .beta.- 
galactosidase, ribonuclease, urease, catalase, glucose-6-phosphate dehydrogenase, 

5 glucoamylase and acetylcholinesterase. The detection can be accomplished by colorimetric 
methods that employ a chromogenic substrate for the enzyme. Detection may also be 
accomplished by visual comparison of the extent of enzymatic reaction of a substrate in 
comparison with similarly prepared standards. 

Detection may also be accomplished using any of a variety of other immunoassays. 

10 For example, by radioactively labeling the antibodies or antibody fragments, it is possible to 
detect peptides through the use of a radioimmunoassay (RIA). See, e.g., Weintraub, B., 
Principles of Radioimmunoassays, Seventh Training Course on Radioligand Assay 
Techniques, The Endocrine Society, March, 1986. The radioactive isotope can be detected 
by such means as the use of a gamma counter or a scintillation counter or by autoradiography. 

15 It is also possible to label the antibody with a fluorescent compound. When the 

fluorescently labeled antibody is exposed to light of the proper wave length, its presence can 
then be detected due to fluorescence. Among the most commonly used fluorescent labeling 
compounds are fluorescein isothiocyanate, rhodamine, phycoerythrin, phycocyanin, 
allophycocyanin, o-phthaldehyde and fluorescamine. The antibody can also be detectably 

20 labeled using fluorescence emitting metals such as those in the lanthanide series. These 
metals can be attached to the antibody using such metal chelating groups as 
diethylenetriaminepentacetic acid (DTP A) or ethylenediaminetetraacetic acid (EDTA). 

The antibody also can be detectably labeled by coupling it to a chemiluminescent 
compound. The presence of the chemiluminescent-tagged antibody is then determined by 

25 detecting the presence of luminescence that arises during the course of a chemical reaction. 
Examples of useful chemiluminescent labeling compounds are luminol, isoluminol, 
theromatic acridinium ester, imidazole, acridinium salt and oxalate ester. 

Likewise, a bioluminescent compound may be used to label the antibody of the 
present invention. Bioluminescence is a type of chemiluminescence found in biological 

30 systems in which a catalytic protein increases the efficiency of the chemiluminescent 

reaction. The presence of a bioluminescent protein is determined by detecting the presence of 
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luminescence. Important bioluminescent compounds for purposes of labeling are luciferin, 
luciferase and aequorin. 

Diagnostic 

5 The present invention also relates to methods and compositions for diagnosing a 

disorder, or determining susceptibility to a disorder, using polynucleotides, polypeptides, and 
specific-binding partners of the present invention to detect, assess, determine, etc., a tissue 
selective gene. In such methods, the gene can serve as a marker for the disorder, e.g., where 
the gene, when mutant, is a direct cause of the disorder; where the gene is affected by another 

10 gene(s) which is directly responsible for the disorder, e.g., when the gene is part of the same 
signaling pathway as the directly responsible gene; and, where the gene is chromosomally 
linked to the gene(s) directly responsible for the disorder, and segregates with it. Many other 
situations are possible. To detect, assess, determine, etc., a probe specific for the gene can be 
employed as described above and below. Any method of detecting and/or assessing the gene 

1 5 can be used, including detecting expression of the gene using polynucleotides, antibodies, or 
other specific-binding partners. 

The phrase "diagnosing" indicates that it is determined whether the sample has the 
disorder. A "disorder" means, e.g., any abnormal condition as in a disease or malady. 
"Determining a subject's susceptibility to a disease or disorder" indicates that the subject is 

20 assessed for whether s/he is predisposed to get such a disease or disorder, where the 

predisposition is indicated by abnormal expression of the gene (e.g., gene mutation, gene 
expression pattern is not normal, etc.). Predisposition or susceptibility to a disease may result 
when a such disease is influenced by epigenetic, environmental, etc., factors. Diagnosing 
includes prenatal screening where samples from the fetus or embryo (e.g., via amniocentesis 

25 or CV sampling) are analyzed for the expression of the gene. 

By the phrase "assessing expression of a gene or polynucleotide," it is meant that the 
functional status of the gene is evaluated. This includes, but is not limited to, measuring 
expression levels of said gene, determining the genomic structure of said gene, determining 
the mRNA structure of transcripts from said gene, or measuring the expression levels of 

30 polypeptide coded for by said gene. Thus, the term "assessing expression" includes 

evaluating the all aspects of the transcriptional and translational machinery of the gene. For 
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instance, if a promoter defect causes, or is suspected of causing, the disorder, then a sample 
can be evaluated (i.e., "assessed") by looking (e.g., sequencing or restriction mapping) at the 
promoter sequence in the gene, by detecting transcription products (e.g., RNA), by detecting 
translation product (e.g., polypeptide). Any measure of whether the gene is functional can be 
5 used, including, polypeptide, polynucleotide, and functional assays for the gene's biological 
activity. 

In making the assessment, it can be useful to compare the results to a normal gene, 
e.g., a gene which is not associated with the disorder. The nature of the comparison can be 
determined routinely, depending upon how the assessing is accomplished. If, for example, 

10 the mRNA levels of a sample is detected, then the mRNA levels of a normal can serve as a 
comparison, or a gene which is known not to be affected by the disorder. Methods of 
detecting mRNA are well known, and discussed above, e.g., but not limited to, Northern blot 
analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, RACE PCR, etc. 
Similarly, if polypeptide production is used to evaluate the gene, then the polypeptide in a 

1 5 normal tissue sample can be used as a comparison, or, polypeptide from a different gene 
whose expression is known not to be affected by the disorder. These are only examples of 
how such a method could be carried out. 

The genes and polypeptides of the present invention can be used to identify, detect, 
stage, determine the presence of, prognosticate, treat, study, etc., diseases and conditions as 

20 mentioned above. The present invention relates to methods of identifying a genetic basis for 
a disease or disease-susceptibility, comprising, e.g., determining the association of a disease 
or disease-susceptibility with a gene of the present invention. An association between a 
disease or disease-susceptibility and nucleotide sequence includes, e.g., establishing (or 
finding) a correlation (or relationship) between a DNA marker (e.g., gene, VNTR, 

25 polymorphism, EST, etc.) and a particular disease state. Once a relationship is identified, the 
DNA marker can be utilized in diagnostic tests and as a drug target. Any region of the gene 
can be used as a source of the DNA marker, exons, introns, intergenic regions, etc. 

Human linkage maps can be constructed to establish a relationship between a gene 
and a disease or condition. Typically, polymorphic molecular markers (e.g., STRP's, SNP's, 

30 RFLP's, VNTR's) are identified within the region, linkage and map distance between the 
markers is then established, and then linkage is established between phenotype and the 
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various individual molecular markers. Maps can be produced for an individual family, 
selected populations, patient populations, etc. In general, these methods involve identifying a 
marker associated with the disease (e.g., identifying a polymorphism in a family which is 
linked to the disease) and then analyzing the surrounding DNA to identity the gene 

5 responsible for the phenotype. See, e.g., Kruglyak et al., Am. J. Hum. Genets 58, 1347-1363, 
1996; Matise et al., Nat Genet., 6(4):384-90, 1994. 

Assessing the effects of therapeutic and preventative interventions (e.g., 
administration of a drug, chemotherapy, radiation, etc.) on disorders is a major effort in drug 
discovery, clinical medicine, and pharmacogenomics. The evaluation of therapeutic and 

10 preventative measures, whether experimental or already in clinical use, has broad 

applicability, e.g., in clinical trials, for monitoring the status of a patient, for analyzing and 
assessing animal models, and in any scenario involving disease treatment and prevention. 
Analyzing the expression profiles of polynucleotides of the present invention can be utilized 
as a parameter by which interventions are judged and measured. Treatment of a disorder can 

15 change the expression profile in some manner which is prognostic or indicative of the drug's 
effect on it. Changes in the profile can indicate, e.g., drug toxicity, return to a normal level, 
etc. Accordingly, the present invention also relates to methods of monitoring or assessing a 
therapeutic or preventative measure (e.g., chemotherapy, radiation, antineoplastic drugs, 
antibodies, etc.) in a subject having a disorder, or, susceptible to such a disorder, comprising, 

20 e.g., detecting the expression levels of one or more tissue selective genes. A subject can be a 
cell-based assay system, non-human animal model, human patient, etc. Detecting can be 
accomplished as described for the methods above and below. By 'therapeutic or preventative 
intervention," it is meant, e.g., a drug administered to a patient, surgery, radiation, 
chemotherapy, and other measures taken to prevent, treat, or diagnose a disorder. 

25 The present invention also relates to methods of using binding partners, such as 

antibodies, to deliver active agents to the tissue (e.g., kidney or pancreas or an immune cells) 
for a variety of different purposes, including, e.g., for diagnostic, therapeutic, and research 
purposes. Methods can involve delivering or administering an active agent to the tissue, 
comprising, e.g., administering to a subject in need thereof, an effective amount of an active 

30 agent coupled to a binding partner specific for a tissue selective polypeptide, wherein said 
binding partner is effective to deliver said active agent specifically to the target tissue. 
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Any type of active agent can be used in combination with it, including, therapeutic, 
cytotoxic, cytostatic, chemotherapeutic, anti-neoplastic, anti-proliferative, anti-biotic, etc., 
agents. A chemotherapeutic agent can be, e.g., DNA-interactive agent, alkylating agent, 
antimetabolite, tubulin-interactive agent, hormonal agent, hydroxyurea, Cisplatin, 

5 Cyclophosphamide, Altretamine, Bleomycin, Dactinomycin, Doxorubicin, Etoposide, 
Teniposide, paclitaxel, Cytoxan, 2-methoxy-carbonyl-amino-benzimidazole, Plicamycin, 
Methotrexate, Fluorouracil, Fluorodeoxyuridin, CB3717, Azacitidine, Floxuridine, 
Mercapyopurine, 6-Thioguanine, Pentostatin, Cytarabine, Fludarabine, etc. Agents can also 
be contrast agents useful in imaging technology, e.g., X-ray, CT, CAT, MRI, ultrasound, 

1 0 PET, SPECT, and scintographic. 

An active agent can be associated in any manner with a binding partner which is 
effective to achieve its delivery specifically to the target. Specific delivery or targeting 
indicates that the agent is provided to the tissue, without being substantially provided to other 
tissues. This is useful especially where an agent is toxic, and specific targeting to the tissue 

15 enables the majority of the toxicity to be aimed at the tissue, with as small as possible effect 
on other tissues in the body. The association of the active agent and the binding partner 
("coupling") can be direct, e.g., through chemical bonds between the binding partner and the 
agent, or, via a linking agent, or the association can be less direct, e.g., where the active agent 
is in a liposome, or other carrier, and the binding partner is associated with the liposome 

20 surface. In such case, the binding partner can be oriented in such a way that it is able to bind 
to tissue selective polypeptide, e.g., exposed on the cell surface. Methods for delivery of 
DNA via a cell-surface receptor is described, e.g., in U.S. Pat. No. 6,339,139. 



Identifying agent methods 

25 The present invention also relates to methods of identifying agents, and the agents 

themselves, which modulate tissue selective genes. These agents can be used to modulate the 
biological activity of the polypeptide encoded for the gene, or the gene, itself. Agents which 
regulate the gene or its product are useful in variety of different environments, including as 
medicinal agents to treat or prevent disorders associated with genes and as research reagents 

30 to modify the function of tissues and cell. 
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Methods of identifying agents generally comprise steps in which an agent is placed in 
contact with the gene, its transcription product, its translation product, or other target, and 
then a determination is performed to assess whether the agent "modulates" the target. The 
specific method utilized will depend upon a number of factors, including, e.g., the target (i.e., 
5 is it the gene or polypeptide encoded by it), the environment (e.g., in vitro or in vivo), the 
composition of the agent, etc. 

For modulating the expression of tissue selective genes, a method can comprise, in 
any effective order, one or more of the following steps, e.g., contacting a gene (e.g., in a cell 
population) with a test agent under conditions effective for said test agent to modulate the 

10 expression of tissue selective genes, and determining whether said test agent modulates said 
genes. An agent can modulate expression of a tissue selective gene at any level, including 
transcription (e.g., by modulating the promoter), translation, and/or perdurance of the nucleic 
acid (e.g., degradation, stability, etc.) in the cell. 

For modulating the biological activity of polypeptides, a method can comprise, in any 

15 effective order, one or more of the following steps, e.g., contacting a polypeptide (e.g., in a 
cell, lysate, or isolated) with a test agent under conditions effective for said test agent to 
modulate the biological activity of said polypeptide, and determining whether said test agent 
modulates said biological activity. 

Contacting a gene or polypeptide with the test agent can be accomplished by any 

20 suitable method and/or means that places the agent in a position to functionally control 
expression or biological activity. Functional control indicates that the agent can exert its 
physiological effect through whatever mechanism it works. The choice of the method and/or 
means can depend upon the nature of the agent and the condition and type of environment in 
which the gene or polypeptide is presented, e.g., lysate, isolated, or in a cell population (such 

25 as, in vivo, in vitro, organ explants, etc.). For instance, if the cell population is an in vitro cell 
culture, the agent can be contacted with the cells by adding it directly into the culture 
medium. If the agent cannot dissolve readily in an aqueous medium, it can be incorporated 
into liposomes, or another lipophilic carrier, and then administered to the cell culture. 
Contact can also be facilitated by incorporation of agent with carriers and delivery molecules 

30 and complexes, by injection, by infusion, etc. 

Agents can be directed to, or targeted to, any part of the polypeptide which is 
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effective for modulating it. For example, agents, such as antibodies and small molecules, can 
be targeted to cell-surface, exposed, extracellular, ligand binding, functional, etc., domains of 
the polypeptide. Agents can also be directed to intracellular regions and domains, e.g., 
regions where the polypeptide couples or interacts with intracellular or intramembrane 
5 binding partners. 

After the agent has been administered in such a way that it can gain access, it can be 
determined whether the test agent modulates expression or biological activity. Modulation 
can be of any type, quality, or quantity, e.g., increase, facilitate, enhance, up-regulate, 
stimulate, activate, amplify, augment, induce, decrease, down-regulate, diminish, lessen, 

10 reduce, etc. The modulatory quantity can also encompass any value, e.g., 1%, 5%, 10%, 

50%, 75%, 1-fold, 2-fold, 5-fold, 10-fold, 100-fold, etc. To modulate expression means, e.g., 
that the test agent has an effect on its expression, e.g., to effect the amount of transcription, to 
effect RNA splicing, to effect translation of the RNA into polypeptide, to effect RNA or 
polypeptide stability, to effect polyadenylation or other processing of the RNA, to effect post- 

1 5 transcriptional or post-translational processing, etc. To modulate biological activity means, 
e.g., that a functional activity of the polypeptide is changed in comparison to its normal 
activity in the absence of the agent. This effect includes, increase, decrease, block, inhibit, 
enhance, etc. 

A test agent can be of any molecular composition, e.g., chemical compounds, 
20 biomolecules, such as polypeptides, lipids, nucleic acids (e.g., antisense), carbohydrates, 

antibodies, ribozymes, double-stranded RNA, aptamers, etc. For example, if a polypeptide to 
be modulated is a cell-surface molecule, a test agent can be an antibody that specifically 
recognizes it and, e.g., causes the polypeptide to be internalized, leading to its down 
regulation on the surface of the cell. Such an effect does not have to be permanent, but can 
25 require the presence of the antibody to continue the down-regulatory effect. Antibodies can 
also be used to modulate the biological activity of a polypeptide in a lysate or other cell-free 
form. 

Additional cell-based test systems suitable for the analysis of GPCR polypeptides are 
summarized in Marchese et al. (1999, Trends in Pharmacol. Sci. 20: 370-375) and comprise 
30 so-called "ligand screening assays." For example in yeast cells the pheromon receptor can be 
replaced by a GPCR according to the invention. The effect of test substances on the receptor 
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can be determined upon modulation of histidine synthesis, i.e. by growing in histidine-free 
medium. In addition using cells transfected with nucleic acids according to the invention it 
can be analyzed whether test substances mediate translocation of a detectable arrestins, for 
example of a arrestin-GFP-fusion protein. Moreover, it can be analyzed whether test 
5 substances mediate GPCR-mediated dispersion or aggregation of Xenopus laevis 

melanophores. Another test system utilizes the universal adapter G-protein G alphal6, which 
mobilizes Ca.sup.2+. Other screening test systems are described in Lemer et al., supra; 
W096/41 169; U.S. Pat. No. 5,482,835; WO99/06535; EP 0 939 902; W099/66326; 
W098/34948; EP 0 863 214; U.S. Pat. No. 5,882,944 and U.S. Pat. No. 5,891,641. 
10 Therapeutics 

Selective polynucleotides, polypeptides, and specific-binding partners thereto, can be 
utilized in therapeutic applications, especially to treat diseases and conditions described 
herein. Useful methods include, but are not limited to, immunotherapy (e.g., using specific- 
binding partners to polypeptides), vaccination (e.g., using a selective polypeptide or a naked 

1 5 DNA encoding such polypeptide), protein or polypeptide replacement therapy, gene therapy 
(e.g., germ-line correction, antisense), etc. 

Various immunotherapeutic approaches can be used. For instance, unlabeled 
antibody that specifically recognizes a tissue-specific antigen can be used to stimulate the 
body to destroy or attack a cancer or other diseased tissue, to cause down-regulation, to 

20 produce complement-mediated lysis, to inhibit cell growth, etc., of target cells which display 
the antigen, e.g., analogously to how c-erbB-2 antibodies are used to treat breast cancer. In 
addition, antibody can be labeled or conjugated to enhance its deleterious effect, e.g., with 
radionuclides and other energy emitting entitities, toxins, such as ricin, exotoxin A (ETA), 
and diphtheria, cytotoxic or cytostatic agents, immunomodulators, chemotherapeutic agents, 

25 etc. See, e.g., U.S. Pat. No. 6,107,090. 

An antibody or other specific-binding partner can be conjugated to a second molecule, 
such as a cytotoxic agent, and used for targeting the second molecule to a tissue-antigen 
positive cell (Vitetta, E. S. et al., 1993, Immunotoxin therapy, in DeVita, Jr., V. T. et al., eds, 
Cancer: Principles and Practice of Oncology, 4th ed., J. B. Lippincott Co., Philadelphia, 

30 2624-2636). Examples of cytotoxic agents include, but are not limited to, antimetabolites, 
alkylating agents, anthracyclines, antibiotics, anti-mitotic agents, radioisotopes and 
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chemotherapeutic agents. Further examples of cytotoxic agents include, but are not limited to 
ricin, doxorubicin, daunorubicin, taxol, ethidium bromide, mitomycin, etoposide, tenoposide, 
vincristine, vinblastine, colchicine, dihydroxy anthracin dione, actinomycin D, 1- 
dehydrotestosterone, diptheria toxin, Pseudomonas exotoxin (PE) A, PE40, abrin, elongation 
5 factor-2 and glucocorticoid. Techniques for conjugating therapeutic agents to antibodies are 
well. 

In addition to immunotherapy, polynucleotides and polypeptides can be used as 
targets for non-immunotherapeutic applications, e.g., using compounds which interfere with 
function, expression (e.g., antisense as a therapeutic agent), assembly, etc. RNA interference 

1 0 can be used in vitro and in vivo to silence a gene when its expression contributes to a disease 
(but also for other purposes, e.g., to identify the gene's function to change a developmental 
pathway of a cell, etc.). See, e.g., Sharp and Zamore, Science, 287:2431-2433, 2001; Grishok 
et al., Science, 287:2494, 2001. 

Delivery of therapeutic agents can be achieved according to any effective method, 

15 including, liposomes, viruses, plasmid vectors, bacterial delivery systems, orally, 

systemically, etc. Therapeutic agents of the present invention can be administered in any 
form by any effective route, including, e.g., oral, parenteral, enteral, intraperitoneal, topical, 
transdermal (e.g., using any standard patch), intravenously, ophthalmic, nasally, local, non- 
oral, such as aerosal, inhalation, subcutaneous, intramuscular, buccal, sublingual, rectal, 

20 vaginal, intra-arterial, and intrathecal, etc. They can be administered alone, or in 
combination with any ingredient(s), active or inactive. 

In addition to therapeutics, per se, the present invention also relates to methods of 
treating a disease showing altered expression of a tissue selective gene, comprising, e.g., 
administering to a subject in need thereof a therapeutic agent which is effective for regulating 

25 expression of said gene and/or which is effective in treating said disease. The term 'treating" 
is used conventionally, e.g., the management or care of a subject for the purpose of 
combating, alleviating, reducing, relieving, improving the condition of, etc., of a disease or 
disorder. By the phrase "altered expression," it is meant that the disease is associated with a 
mutation in the gene, or any modification to the gene (or corresponding product) which 

30 affects its normal function. Thus, expression refers to, e.g., transcription, translation, 

splicing, stability of the mRNA or protein product, activity of the gene product, differential 
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expression, etc. 

Any agent which 'treats" the disease can be used. Such an agent can be one which 
regulates the expression of a tissue selective gene. Expression refers to the same acts already 
mentioned, e.g. transcription, translation, splicing, stability of the mRNA or protein product, 
5 activity of the gene product, differential expression, etc. For instance, if the condition was a 
result of a complete deficiency of the gene product, administration of gene product to a 
patient would be said to treat the disease and regulate the gene's expression. Many other 
possible situations are possible, e.g., where the gene is aberrantly expressed, and the 
therapeutic agent regulates the aberrant expression by restoring its normal expression pattern. 

10 

Antisense 

Antisense polynucleotide (e.g., RNA) can also be prepared from a polynucleotide 
according to the present invention. Antisense polynucleotide can be used in various ways, 
such as to regulate or modulate expression of the polypeptides they encode, e.g., inhibit their 

1 5 expression, for in situ hybridization, for therapeutic purposes, for making targeted mutations 
(in vivo, triplex, etc.) etc. For guidance on administering and designing anti-sense, see, e.g., 
U.S. Pat. Nos. 6,200,960, 6,200,807, 6,197,584, 6,190,869, 6,190,661, 6,187,587, 6,168,950, 
6,153,595, 6,150,162, 6,133,246, 6,117,847, 6,096,722, 6,087,343, 6,040,296, 6,005,095, 
5,998,383, 5,994,230, 5,891,725, 5,885,970, and 5,840,708. An antisense polynucleotides 

20 can be operably linked to an expression control sequence. A total length of about 35 bp can 
be used in cell culture with cationic liposomes to facilitate cellular uptake, but for in vivo use, 
preferably shorter oligonucleotides are administered, e.g. 25 nucleotides. 

Antisense polynucleotides can comprise modified, nonnaturally-occurring nucleotides 
and linkages between the nucleotides (e.g., modification of the phosphate-sugar backbone; 

25 methyl phosphonate, phosphorothioate, or phosphorodithioate linkages; and 2-O-methyl 

ribose sugar units), e.g., to enhance in vivo or in vitro stability, to confer nuclease resistance, 
to modulate uptake, to modulate cellular distribution and compartmentalization, etc. Any 
effective nucleotide or modification can be used, including those already mentioned, as 
known in the art, etc., e.g., disclosed in U.S. Pat. Nos. 6,133,438; 6,127,533; 6,124,445; 

30 6,121,437; 5,218,103 (e.g., nucleoside thiophosphoramidites); 4,973,679; Sproat et al., "2'-0- 
Methyloligoribonucleotides: synthesis and applications," Oligonucleotides and Analogs A 
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Practical Approach, Eckstein (ed.), IRL Press, Oxford, 1991, 49-86; Iribarren et aL, "2 f O- 
Alkyl Oligoribonucleotides as Antisense Probes," Proc. Natl. Acad. Sci. USA, 1990, 87, 
7747-7751; Cotton et aL, "2'-0-methyl, 2 f -0-ethyl oligoribonucleotides and phosphorothioate 
oligodeoxyribonucleotides as inhibitors of the in vitro U7 snRNP-dependent mRNA 
5 processing event," Nucl. Acids Res., 1991, 19, 2629-2635. 

Arrays 

The present invention also relates to an ordered array of polynucleotide probes and 
specific-binding partners (e.g., antibodies) for detecting the expression of tissue selective 

1 0 genes or polypeptides encoded thereby, in a sample, comprising, one or more polynucleotide 
probes or specific binding partners associated with a solid support or in separate receptacles, 
wherein each probe is specific for a tissue selective gene or a specific-binding partner which 
is specific for a polypeptide. 

The phrase "ordered array" indicates that the probes are arranged in an identifiable or 

15 position-addressable pattern, e.g., such as the arrays disclosed in U.S. Pat. Nos. 6,156,501, 
6,077,673, 6,054 ,270, 5,723,320, 5,700,637, WO0991971 1, WO00023803. The probes are 
associated with the solid support in any effective way. For instance, the probes can be bound 
to the solid support, either by polymerizing the probes on the substrate, or by attaching a 
probe to the substrate. Association can be, covalent, electrostatic, noncovalent, hydrophobic, 

20 hydrophilic, noncovalent, coordination, adsorbed, absorbed, polar, etc. When fibers or 

hollow filaments are utilized for the array, the probes can fill the hollow orifice, be absorbed 
into the solid filament, be attached to the surface of the orifice, etc. Probes can be of any 
effective size, sequence identity, composition, etc., as already discussed. 

25 Transgenic animals 

The present invention also relates to transgenic animals comprising tissue selective 
genes, and homologs thereof. (Methods of making transgenic animals, and associated 
recombinant technology, can be accomplished conventionally, e.g., as described in 
Transgenic Animal Technology, Pinkert et aL, 2 nd Edition, Academic Press, 2002.) Such 

30 genes, as discussed in more detail below, include, but are not limited to, functionally- 
disrupted genes, mutated genes, ectopically or selectively-expressed genes, inducible or 
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regulatable genes, etc. These transgenic animals can be produced according to any suitable 
technique or method, including homologous recombination, mutagenesis (e.g., ENU, 
Rathkolb et ah, Exp. Physiol., 85(6):635-644, 2000), and the tetracycline-regulated gene 
expression system (e.g., U.S. Pat. No. 6,242,667). The term "gene" as used herein includes 

5 any part of a gene, i.e., regulatory sequences, promoters, enhancers, exons, introns, coding 
sequences, etc. The nucleic acid present in the construct or transgene can be naturally- 
occurring wild-type, polymorphic, or mutated. Where the animal is a non-human animal, its 
homolog can be used instead. Transgenic animals can have structural and/or functional 
defects in any of the tissues described herein, e.g., pancreas, kidney, retina, and immune cells, 

1 0 as well as having or being susceptible to any of the associated disorders or diseases 
mentioned herein. 

Along these lines, polynucleotides of the present invention can be used to create 
transgenic animals, e.g. a non-human animal, comprising at least one cell whose genome 
comprises a functional disruption of one or tissue selective genes, or homologs thereof (e.g., 

1 5 a mouse homolog when a mouse is used). By the phrases "functional disruption" or 

"functionally disrupted," it is meant that the gene does not express a biologically-active 
product. It can be substantially deficient in at least one functional activity coded for by the 
gene. Expression of a polypeptide can be substantially absent, i.e., essentially undetectable 
amounts are made. However, polypeptide can also be made, but which is deficient in 

20 activity, e.g., where only an amino-terminal portion of the gene product is produced. 

The transgenic animal can comprise one or more cells. When substantially all its 
cells contain the engineered gene, it can be referred to as a transgenic animal "whose genome 
comprises" the engineered gene. This indicates that the endogenous gene loci of the animal 
has been modified and substantially all cells contain such modification. 

25 Functional disruption of the gene can be accomplished in any effective way, 

including, e.g., introduction of a stop codon into any part of the coding sequence such that the 
resulting polypeptide is biologically inactive (e.g., because it lacks a catalytic domain, a 
ligand binding domain, etc.), introduction of a mutation into a promoter or other regulatory 
sequence that is effective to turn it off, or reduce transcription of the gene, insertion of an 

30 exogenous sequence into the gene which inactivates it (e.g., which disrupts the production of 
a biologically-active polypeptide or which disrupts the promoter or other transcriptional 
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machinery), deletion of sequences from the gene (or homolog thereof), etc. Examples of 
transgenic animals having functionally disrupted genes are well known, e.g., as described in 
U.S. Pat. Nos. 6,239,326, 6,225,525, 6,207,878, 6,194,633, 6,187,992, 6,180,849, 6,177,610, 
6,100,445, 6,087,555, 6,080,910, 6,069,297, 6,060,642, 6,028,244, 6,013,858, 5,981,830, 

5 5,866,760, 5,859,314, 5,850,004, 5,817,912, 5,789,654, 5,777,195, and 5,569,824. A 
transgenic animal which comprises the functional disruption can also be referred to as a 
"knock-out" animal, since the biological activity of its gene has been "knocked-out." Knock- 
outs can be homozygous or heterozygous. 

For creating functionally disrupted genes, and other gene mutations, homologous 

1 0 recombination technology is of special interest since it allows specific regions of the genome 
to be targeted. Using homologous recombination methods, genes can be specifically- 
inactivated, specific mutations can be introduced, and exogenous sequences can be 
introduced at specific sites. These methods are well known in the art, e.g., as described in the 
patents above. See, also, Robertson, Biol Reproduc, 44(2):238-245, 1991. Generally, the 

1 5 genetic engineering is performed in an embryonic stem (ES) cell, or other pluripotent cell line 
(e.g., adult stem cells, EG cells), and that genetically-modified cell (or nucleus) is used to 
create a whole organism. Nuclear transfer can be used in combination with homologous 
recombination technologies. For example, a gene locus can be disrupted in mouse ES cells 
using a positive-negative selection method (e.g., Mansour et al., Nature, 336:348-352, 1988). 

20 In this method, a targeting vector can be constructed which comprises a part of the gene to 
be targeted. A selectable marker, such as neomycin resistance genes, can be inserted into a 
an exon present in the targeting vector, disrupting it. When the vector recombines with the 
ES cell genome, it disrupts the function of the gene. The presence in the cell of the vector 
can be determined by expression of neomycin resistance. See, e.g., U.S. Pat. No. 6,239,326. 

25 Cells having at least one functionally disrupted gene can be used to make chimeric and 

germline animals, e.g., animals having somatic and/or germ cells comprising the engineered 
gene. Homozygous knock-out animals can be obtained from breeding heterozygous knock- 
out animals. See, e.g., U.S. Pat. No. 6,225,525. 

The present invention also relates to non-human, transgenic animal whose genome 

30 comprises recombinant tissue selective nuccleic acid (and homologs thereof) operatively 

linked to an expression control sequence effective to express said coding sequence in a target 
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tissue. Such a transgenic animal can also be referred to as a "knock-in" animal since an 
exogenous gene has been introduced, stably, into its genome. "Operable linkage" has the 
meaning used through the specification, i.e., placed in a functional relationship with another 
nucleic acid. When a gene is operably linked to an expression control sequence, as explained 
5 above, it indicates that the gene (e.g., coding sequence) is joined to the expression control 
sequence (e.g., promoter) in such a way that facilitates transcription and translation of the 
coding sequence. As described above, the phrase "genome" indicates that the genome of the 
cell has been modified. In this case, the recombinant gene has been stably integrated into the 
genome of the animal. The nucleic acid (e.g., a coding sequence) in operable linkage with 

10 the expression control sequence can also be referred to as a construct or transgene. 

Any expression control sequence can be used depending on the purpose. For 
instance, if selective expression is desired, then expression control sequences which limit its 
expression can be selected. These include, e.g., tissue or cell-specific promoters, introns, 
enhancers, etc. For various methods of cell and tissue-specific expression, see, e.g., U.S. Pat. 

15 Nos. 6,215,040, 6,210,736, and 6,153,427. These also include the endogenous promoter, i.e., 
the coding sequence can be operably linked to its own promoter. Inducible and regulatable 
promoters can also be utilized. 

The present invention also relates to a transgenic animal which contains a functionally 
disrupted and a transgene stably integrated into the animals genome. Such an animal can be 

20 constructed using combinations any of the above- and below-mentioned methods. Such 
animals have any of the aforementioned uses, including permitting the knock-out of the 
normal gene and its replacement with a mutated gene. Such a transgene can be integrated at 
the endogenous gene locus so that the functional disruption and "knock-in" are carried out in 
the same step. 

25 In addition to the methods mentioned above, transgenic animals can be prepared 

according to known methods, including, e.g., by pronuclear injection of recombinant genes 
into pronuclei of 1 -cell embryos, incorporating an artificial yeast chromosome into 
embryonic stem cells, gene targeting methods, embryonic stem cell methodology, cloning 
methods, nuclear transfer methods. See, also, e.g., U.S. Patent Nos. 4,736,866; 4,873,191 ; 

30 4,873,316; 5,082,779; 5,304,489; 5,174,986; 5,175,384; 5,175,385; 5,221,778; Gordon et aL, 
Proc. Natl. Acad. Sci., 77:7380-7384, 1980; Palmiter et al., Cell, 41:343-345, 1985; Palmiter 



• 



WO 03/089583 mm PCT/US03/1 1497 

-90- 

et al., Ann. Rev. Genet., 20:465-499, 1986; Askew et al., Mol. Cell. Bio., 13:41 15-4124, 
1993; Games et al. Nature, 373:523-527, 1995; Valancius and Smithies, Mol. Cell. Bio., 
11:1402-1408, 1991; Stacey et al., Mol. Cell. Bio., 14:1009-1016, 1994; Hasty et al., Nature, 
350:243-246, 1995; Rubinstein et al., Nucl. Acid Res., 21:2613-2617,1993; Cibelli et al., 
5 Science, 280:1256-1258, 1998. For guidance on recombinase excision systems, see, e.g., 
U.S. Pat. Nos. 5,626,159, 5,527,695, and 5,434,066. See also, Orban, P.C., et al., "Tissue- 
and Site-Specific DNA Recombination in Transgenic Mice," Proc. Natl. Acad. Sci. USA, 
89:6861-6865 (1992); O'Gorman, S., et al., "Recombinase-Mediated Gene Activation and 
Site-Specific Integration in Mammalian Cells," Science, 251:1351-1355 (1991); Sauer, B., et 

10 al., "Cre-stimulated recombination at loxP-Containing DNA sequences placed into the 

mammalian genome," Polynucleotides Research, 17(1):147-161 (1989); Gagneten, S. et al. 
(1997) Nucl. Acids Res. 25:3326-3331; Xiao and Weaver (1997) Nucl. Acids Res. 25:2985- 
2991; Agah, R. et al. (1997) J. Clin. Invest. 100:169-179; Barlow, C. et al. (1997) Nucl. 
Acids Res. 25:2543-2545; Araki, K. et al. (1997) Nucl. Acids Res. 25:868-872; Mortensen, 

15 R. N. et al. (1992) Mol. Cell. Biol. 12:2391-2395 (G418 escalation method); Lakhlani, P. P. 
et al. (1997) Proc. Natl. Acad. Sci. USA 94:9950-9955 ("hit and run"); Westphal and Leder 
(1997) Curr. Biol. 7:530-533 (transposon-generated "knock-out" and "knock-in"); 
Templeton, N. S. et al. (1997) Gene Ther. 4:700-709 (methods for efficient gene targeting, 
allowing for a high frequency of homologous recombination events, e.g., without selectable 

20 markers); PCT International Publication WO 93/22443 (functionally-disrupted). 

A polynucleotide according to the present invention can be introduced into any 
non-human animal, including a non-human mammal, mouse (Hogan et al., Manipulating the 
Mouse Embryo: A Laboratory Manual. Cold Spring Harbor Laboratory . Cold Spring Harbor, 
New York, 1986), pig (Hammer et al., Nature, 315:343-345, 1985), sheep (Hammer et al., 

25 Nature, 3 1 5:343-345, 1985), cattle, rat, or primate. See also, e.g., Church, 1987, Trends in 
Biotech. 5:13-19; Clark et al., Trends in Biotech. 5:20-24, 1987); and DePamphilis et al., 
BioTechniques, 6:662-680, 1988. Transgenic animals can be produced by the methods 
described in U.S. Pat. No. 5,994,618, and utilized for any of the utilities described therein. 



30 Database 

The present invention also relates to electronic forms of polynucleotides, 
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polypeptides, etc., of the present invention, including computer-readable medium (e.g., 
magnetic, optical, etc., stored in any suitable format, such as flat files or hierarchical files) 
which comprise such sequences, or fragments thereof, e-commerce-related means, etc. 
Along these lines, the present invention relates to methods of retrieving nucleic acid and/or 
5 polypeptide sequences from a computer-readable medium, comprising, one or more of the 
following steps in any effective order, e.g., selecting a cell or gene expression profile, e.g., a 
profile that specifies that said gene is differentially expressed in a tissue as described herein, 
and retrieving said differentially expressed nucleic acid or polypeptide. 

A "gene expression profile" means the list of tissues, cells, etc., in which a defined 

1 0 gene is expressed (i.e, transcribed and/or translated). A "cell expression profile" means the 
genes which are expressed in the particular cell type. The profile can be a list of the tissues 
in which the gene is expressed, but can include additional information as well, including 
level of expression (e.g., a quantity as compared or normalized to a control gene), and 
information on temporal (e.g., at what point in the cell-cycle or developmental program) and 

1 5 spatial expression. By the phrase "selecting a gene or cell expression profile," it is meant that 
a user decides what type of gene or cell expression pattern he is interested in retrieving, e.g., 
he may require that the gene is differentially expressed in a tissue, or he may require that the 
gene is not expressed in blood, but must be expressed in pancreas. Any pattern of expression 
preferences may be selected. The selecting can be performed by any effective method. In 

20 general, "selecting" refers to the process in which a user forms a query that is used to search a 
database of gene expression profiles. The step of retrieving involves searching for results in 
a database that correspond to the query set forth in the selecting step. Any suitable algorithm 
can be utilized to perform the search query, including algorithms that look for matches, or 
that perform optimization between query and data. The database is information that has been 

25 stored in an appropriate storage medium, having a suitable computer-readable format. Once 
results are retrieved, they can be displayed in any suitable format, such as HTML. 

For instance, the user may be interested in identifying genes that are differentially 
expressed in a pancreas or kidney. He may not care whether small amounts of expression 
occur in other tissues, as long as such genes are not expressed in peripheral blood 

30 lymphocytes. A query is formed by the user to retrieve the set of genes from the database 
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having the desired gene or cell expression profile. Once the query is inputted into the system, 
a search algorithm is used to interrogate the database, and retrieve results. 



Advertising, licensing, etc., methods 
5 The present invention also relates to methods of advertising, licensing, selling, 

purchasing, brokering, etc., genes, polynucleotides, specific-binding partners, antibodies, etc., 
of the present invention. Methods can comprises, e.g., displaying tissue selective 
polynucleotide or polypeptide sequences, or antibody specific thereto, in a printed or 
computer-readable medium (e.g., on the Web or Internet), accepting an offer to purchase said 
1 0 gene, polypeptide, or antibody. 



Other 

A polynucleotide, probe, polypeptide, antibody, specific-binding partner, etc., 
according to the present invention can be isolated. The term "isolated" means that the 

1 5 material is in a form in which it is not found in its original environment or in nature, e.g., 
more concentrated, more purified, separated from component, etc. An isolated 
polynucleotide includes, e.g., a polynucleotide having the sequenced separated from the 
chromosomal DNA found in a living animal, e.g., as the complete gene, a transcript, or a 
cDNA. This polynucleotide can be part of a vector or inserted into a chromosome (by 

20 specific gene-targeting or by random integration at a position other than its normal position) 
and still be isolated in that it is not in a form that is found in its natural environment. A 
polynucleotide, polypeptide, etc., of the present invention can also be substantially purified. 
By substantially purified, it is meant that polynucleotide or polypeptide is separated and is 
essentially free from other polynucleotides or polypeptides, i.e., the polynucleotide or 

25 polypeptide is the primary and active constituent. A polynucleotide can also be a 
recombinant molecule. By "recombinant," it is meant that the polynucleotide is an 
arrangement or form which does not occur in nature. For instance, a recombinant molecule 
comprising a promoter sequence would not encompass the naturally-occurring gene, but 
would include the promoter operably linked to a coding sequence not associated with it in 

30 nature, e.g., a reporter gene, or a truncation of the normal coding sequence. 



m • 
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The term "marker" is used herein to indicate a means for detecting or labeling a 
target. A marker can be a polynucleotide (usually referred to as a "probe"), polypeptide (e.g., 
an antibody conjugated to a detectable label), PNA, or any effective material. 

The topic headings set forth above are meant as guidance where certain information 

5 can be found in the application, but are not intended to be the only source in the application 
where information on such topic can be found. Reference materials 

For other aspects of the polynucleotides, reference is made to standard textbooks of 
molecular biology. See, e.g., Hames et al., Polynucleotide Hybridization . IL Press, 1985; 
Davis et al., Basic Methods in Molecular Biology, Elsevir Sciences Publishing, Inc., New 

10 York, 1986; Sambrook et al., Molecular Cloning, CSH Press, 1989; Howe, Gene Cloning 
and Manipulation. Cambridge University Press, 1995; Ausubel et al., Current Pro tocols in 
Molecular Biology, John Wiley & Sons, Inc., 1994-1998. 

Without further elaboration, it is believed that one skilled in the art can, using the 
preceding description, utilize the present invention to its fullest extent. The following 

1 5 preferred specific embodiments are, therefore, to be construed as merely illustrative, and not 
limitative of the remainder of the disclosure in any way whatsoever. The entire disclosure of 
all applications, patents and publications, cited above and in the figures are hereby 
incorporated by reference in their entirety, including U.S. Application Serial Nos. 60/372,669 
April 16, 2003, 60/374,823 filed April 24, 2002, 60/376,558 filed May 1, 2002, 60/381,366 

20 filed May 20, 2002, 60/403,648 filed August 16, 2002, 60/41 1 ,882 filed September 20, 2002, 
and 60/424,336 filed November 7, 2002. 
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TABLE 1 



' © .t»J?l ? f(0) ftp*© CS^U$ 


XM_060945 




none 


1q22 


TMD1779 


XM_060946 


thymus and PBL 


none 


1q22 


TMD0884 


XM_060947 


thymus 


skin and ovary 


1q22 


TMD0025 


XM_060948 


thymus 


none 


1q22 


TMD1780 


XM.089422 


thymus 


none 


1q22 


TMD1781 


XM_089421 


PBL 


thymus 


1q22 


TMD0304 


XM_060956 


bone marrow and muscle 


testis 


1q22 


TMD0888 


XM_060957 


bone marrow 


lung, muscle and testis 


1q22 


TMD0890 


XM_060959 


bone marrow 


lung and PBL 


1q22 



TABLE 2 



Clone ID (gene code) ACCN 
TMD1779 XM 060946 



Protein seq length 

264 



TMD0024 



XM 060945 



268 



Domain Description 

Transmembrane domain: 26 - 48 
Transmembrane domain: 55 - 77 
Transmembrane domain: 92 - 114 
Transmembrane domain: 134 - 156 
Transmembrane domain: 197-219 

Transmembrane domain: 16-38 
Transmembrane domain: 53 - 75 
Transmembrane domain: 96 - 1 18 
Transmembrane domain: 156 - 178 
Transmembrane domain: 191-213 
Transmembrane domain: 228 - 246 



TMD0025 XM_060948 3 1 3 Transmembrane domain: 29 - 5 1 

Transmembrane domain: 58 - 77 
Transmembrane domain: 92 - 1 14 
Transmembrane domain: 135 -157 
Transmembrane domain: 197-219 
Transmembrane domain: 240 - 262 
Transmembrane domain: 272 - 294 



TMD0304 XM_060956 3 19 Transmembrane domain: 28 - 50 

Transmembrane domain: 63 - 82 
Transmembrane domain: 102-124 
Transmembrane domain: 144-166 
Transmembrane domain: 205 - 227 
Transmembrane domain: 240 - 262 
Transmembrane domain: 272 - 294 



TMD0884 XM_060947 299 Transmembrane domain: 20 - 42 

Transmembrane domain: 54 - 76 
Transmembrane domain: 91 - 113 
Transmembrane domain: 126- 148 
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XM 089422 491 
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Transmembrane domain: 183 - 205 
Transmembrane domain: 226 - 248 
Transmembrane domain: 258 - 277 

Transmembrane domain: 25 - 47 
Transmembrane domain: 59 - 78 
Transmembrane domain: 98-120 
Transmembrane domain: 141-163 
Transmembrane domain: 207 - 229 
Transmembrane domain: 241 - 260 
Transmembrane domain: 270 - 292 

Transmembrane domain: 26-48 
Transmembrane domain: 122-144 
Transmembrane domain: 1 80 - 202 
Transmembrane domain: 215 - 237 
Transmembrane domain: 252 - 269 

Transmembrane domain: 20 - 42 
Transmembrane domain: 54 - 76 
Transmembrane domain: 91 - 113 
Transmembrane domain: 137 - 159 
Transmembrane domain: 190-212 
Transmembrane domain: 231 - 253 
Transmembrane domain: 266 - 283 
Transmembrane domain: 304 - 326 
Transmembrane domain: 336 - 358 
Transmembrane domain: 379-401 
Transmembrane domain: 437 - 459 

Transmembrane domain: 63 - 85 
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none 


colon and liver { 


none 


adrenal gland, heart, 
intestine(small), liver, muscle, 
testis 


pancreas and testis 


brain, musde, ovary, skin, 
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adrenal gland, muscle, thyroid 
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Homo saoiens similar to oraanic anion transDOter 4 like protein (LOC1 1 6085) mRNA 


Homo saoiens similar to sodium-couoled ascorbic acid transporter 2(LOC151295), mRNA. I 


Homo sapiens similar to unnamed protein product (LOC1 57724) mRNA 


Homo sapiens similar to sodium iodide symporter (LOC159963) mRNA 


Homo sapiens similar to CG8271 aene product (LOC1 96023), mRNA. 


Homo saoiens similar to unnamed protein product (LOC146802) mRNA 


Homo saoiens solute carrier familv 4 sodium bicarbonate cotransporter member 9 (SLC4A9) mRNA 


Homo saoiens hvoothetical aene suDDOrted bvXM 059548 (LOC131920) mRNA 


Homo saoiens similar to outative <U saDiensl fLOC1 34288) mRNA 


Homo saoiens similar to olfactorv receptor MOR275-2 (LOC127069), mRNA 


Homo saniens similar to KIAA071 1 aene oroduct fH. saDiens) (LOC127707) mRNA 


Homo sapiens transient receptor potential cation channel subfamily V member 5 (TRPV5) mRNA 


Homo sapiens similar to calcium channel voltage-dependent gamma subunit 6 (LOC151 151 ) mRNA 
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Sodium solute symporter family: 41-172 




Transmembrane domain: 45 - 67 


Transmembrane domain: 87-109 


Transmembrane domain: 116-138 


Transmembrane domain: 143 - 165 


Transmembrane domain: 174-196 


Transmembrane domain: 201 - 223 


Transmembrane domain: 283 - 305 


Transmembrane domain: 320 - 339 


Transmembrane domain: 351 - 370 


Transmembrane domain: 375 - 397 


Transmembrane domain: 404 - 426 


Transmembrane domain: 441 - 463 




Transmembrane domain: 31 - 53 


Transmembrane domain: 68 - 90 


Transmembrane domain: 116 - 138 


Transmembrane domain: 153-171 


Transmembrane domain: 184 - 206 


Transmembrane domain: 211 - 233 


Transmembrane domain: 254 - 273 


Transmembrane domain: 288 - 310 


Transmembrane domain: 331 - 353 


Transmembrane domain: 373 - 395 


Transmembrane domain: 404 - 426 


Transmembrane domain: 431 - 453 


Transmembrane domain: 542 - 564 I 
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HC03- transporter family: 108 - 891 


Transmembrane domain: 413 - 435 


Transmembrane domain: 447 - 469 


Transmembrane domain: 498 - 520 


Transmembrane domain: 532 - 554 


Transmembrane domain: 623 - 645 


Transmembrane domain: 665 - 684 


Transmembrane domain: 712 - 731 


Transmembrane domain: 751 - 773 


Transmembrane domain: 813 - 832 


Transmembrane domain: 839 - 858 


Transmembrane domain: 897 - 919 




Transmembrane domain: 7 - 29 


Transmembrane domain: 49 - 71 




Transmembrane domain: 38 - 60 


Transmembrane domain: 70 - 92 




7 transmembrane receptor (rhodopsin family): 58 - 290 


Transmembrane domain: 29 - 51 


Transmembrane domain: 61 • 83 


Transmembrane domain: 140 - 162 


Transmembrane domain: 197-219 


Transmembrane domain: 240 - 262 


Transmembrane domain: 272 - 294 




Kelch motif: 850 - 895 


Kelch motif: 897 - 938 
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TABLE 19 

(from Principles of Internal Medicine, Volume I, Page 3S7, 12* Edition, McGraw-Hill Inc.) 
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Table 21 



..fl.'.'.^lMMr.M.lM 


■HI 


— - 








Transmembrane domains: 27 - 49 








Transmembrane domains: 61 - 83 








Transmembrane domains: 98-120 








Transmembrane domains: 141 - 163 








Transmembrane domains: 202 - 224 








Transmembrane domains: 237 - 259 








Transmembrane domains: 274 - 291 










TMD0233 


XM 069616 


310 


7 transmembrane receptor (rhodopsin family) 








Transmembrane domain: 26 - 48 








Transmembrane domain: 60 - 77 








Transmembrane domain: 97 - 1 19 








Transmembrane domain: 140-162 








Transmembrane domain: 196-218 








Transmembrane domain: 239 - 261 








Transmembrane domain: 272 - 291 








— 


TMD0256 


XM 066725 


308 


7 transmembrane receptor (rhodopsin family) 








Transmembrane domain: 27 - 49 








Transmembrane domain: 61 - 83 








Transmembrane domain: 98-120 








Transmembrane domain: 140 - 162 








Transmembrane domain: 196-218 








a a Aftft *"»r*ft 

Transmembrane domain: 239 - 258 








Transmembrane domain: 273 - 291 










TMD0258 


XM 066873 


335 


7 transmembrane receptor (rhodopsin family) 








Transmembrane domain: 10-32 








m ft f a/% a** ^ 

Transmembrane domain: 39 - 61 








Transmembrane domain: 79-101 








Transmembrane domain: 121 - 143 








Transmembrane domain: 163 - 185 








I ransmemurane aomam. ^zo - z*fo 








Transmembrane domain: 263 - 282 










TMD0267 


XM 089550 


324 


Inteqral membrane protein DUF6: 49-161 








Transmembrane domain: 59 - 78 








Transmembrane domain: 91-110 








Transmembrane domain: 115 - 137 








Transmembrane domain: 146-168 








Transmembrane domain: 183 - 201 








Transmembrane domain: 214 - 236 








Transmembrane domain: 246 - 265 
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ransmemorane aomain. zfv - 








i ransmembrane domain, zy/ - oio 










TMD0271 


XM 061815 


291 


: — - — : 

7 transmembrane receptor (rhodopsm family) 








" "ransmembrane domain: 29-51 








" "ransmembrane domain: 56 - 78 








Transmembrane domain: 83 - 105 








Transmembrane domain, izu - 14^: 








Transmembrane domain, loo - loo 








Transmembrane domain. iyu - z\)f j 








Transmembrane domain, zzv - ^oy 








- - — --t_ — - r j n iri T. J~L 1 »~L ■ ^J^ft 07H 

Transmembrane domain. Z4y -^n 










TMD0290 


XM 065813 


245 


"™ — ' — ■ ^ — ~ 

Transmembrane domain: 24 - 46 








Transmembrane domain, oi - oo 








Transmembrane domain: 96 - 1 18 








Transmembrane domain, izo - lou i 








Transmembrane domain, ibz - io4 








Transmembrane domain: 221 - 243 










TMD0530 


XM 048304 


708 


Immunoglobulin domain, loy-zub 








Immunoglobulin domain. JZo-of r 








Transmembrane domain: 51 1 - 533 










TMD0574 


XM 055514 


696 


Leucine rich repeat c-terminai domain, ziz-zoz 








Leucine rich repeat c-terminai domain, ozy-of y 








Transmembrane domain, oZi - o4o 










TMD0608 


XM 058332 


105 


Transmembrane domain: 13-35 . 










TMD0639 


XM 058690 


127 


; — 

Transmembrane domain: 1 2 - 34 








Transmembrane domain: 44-66 










TMD0645 


XM 085376 


248 


Transmembrane domain: 1 13 - 135 








Transmembrane domain: 150 - 169 








Transmembrane domain. 1 7o - iyo 








. — 


TMD0674 


XM 059132 


134 


Transmembrane domain: 5-22 










TMD0675 


XM 059134 


206 


Transmembrane domain: 15-37 










TMD0677 


XM 059140 


182 


Transmembrane: 49-71 










TMD0726 


XM 059639 


96 


Transmembrane domain: 13-35 








Transmembrane domain: 50 - 72 










TMD0727 


related to 
XM 059654 


719 


Transmembrane domain: 108-130 
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i ransrnemorane aomain. iho • • 








Transmembrane domain: 171 - 193 








I ransmembrane domain, 22y - 201 








Transmembrane domain. 2o4 - ^oo 








Transmembrane domain: 314 - 336 








Transmembrane domain: 421 - 443 








Transmembrane domain: 453 - 475 








Transmembrane domain: 580 - 602 








Transmembrane domain: 668 - 690 








Organic Anion Transporter Polypeptide (OATP) family, C- 
terminus: 125-473 








Organic Anion Transporter Polypeptide (OATP) family, N- 

1 i T n i i n i CCO 7 

terminus: 558-717 










TMD0739 


XM 059812 


265 


Transmembrane domain, 120 - i4o j 








Transmembrane domain: 185 - 207 










TMD0753 


XM 059954 


A f> A 

161 


Transmembrane domain: 26 - 48 


















TMD1111 


NM 014386 


609 


Ion transporter domain. 2o4-4yu 








Transmembrane domain: 34-56 








Transmembrane domain. 2/4 - 2yo 4 








Transmembrane domain, olo - oof 








T~ 1 /l/\mn!n- Ofi >l O QC 

Transmembrane domain. oo4 - ooo 








Transmembrane domain. 407 - 429 








Transmembrane domain. 4oy - 4y i 










TMD1127 


NM 054020 


528 


■ _ 1 * - - _ 1 _n_ . -i_n_ ri ■ ■-» - 4 70 O >l /"\ 

Ion transporter domain, i /2-o4U 








TranQmpmhranp domain* 1 13 - 132 








Transmembrane domain: 147-169 








Transmembrane domain: 176-198 








Transmembrane domain: 241 - 263 








Transmembrane domain: 276 - 295 








Transmembrane domain: 315 - 337 
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Table 22 



TMD0077 


XNM66914 


11q12.2 


angioedema. hereditary; spastic paraplegia 17; osteoporosis- 
pseudogltoma syndrome ; pancreatic tumor 


TMD0233 


XM_069616 


7q35 


glaucoma 1, open angle, f ; 


TMD0256 


XM_066725 


Xq26.1 


x inactivation, familial skewed, 2; panhypopituitarism; 
thoracoabdominal syndrome; dandy-walker malformation 
with mental retardation, basal ganglia disease, and seizures; 
split-hand/foot malformation 2; mental retardation with optic 
atrophy, deafness 


TMD0258 


XM_066873 


Xq26.1 


x inactivation, familial skewed, 2; panhypopituitansm; 
thoracoabdominal syndrome; dandy-walker malformation 
with mental retardation, basal ganglia disease, and seizures; 
split-hand/foot malformation 2; mental retardation with optic 
atrophy, deafness 


TMD0267 


XMJ>89550 


10q24.1 


corneal dystrophy of bowman layer, type ii; alzheimer 
disease 6 


TMD0271 


XM_061815 


11p15.4 


charcot-marie-tooth disease, type 4b, form 2; deafness, 
neurosensory, autosomal recessive 18 ; 




XM 065813 


2d23 1 


none 


TMD0530 


XM_048304 


19q13.13 


hypocalciuric hypercalcemia, familial, type iii; 
deafness, autosomal dominant nonsyndromic sensorineural 
4; 

microcephaly, primary autosomal recessive, 2 


1 \V\UUlJf *f 


XM 055514 


13q31.1 


microcoria, congenital; schizophrenia 7 ; 


TMD0608 


XMJD58332 


10q26.3 


endometrial carcinoma 


TMD0639 


XM_058690 


15q22.32 


cataract, central saccular, with sutural opacities; obesity 
syndrome 


TMD0645 


XM_085376 


16q23.1 


dehydrated hereditary stomatocytosis; pancreatic acinar 
cancer 


TMD0674 


XM_059132 


1p36.11 


********* fir f|| ij">+*"»l O* 

breast cancer, ouctai, z, 
prostate cancer/brain cancer susceptibility; melanoma, 
cutaneous malignant; 
inflammatory bowel disease 7 ; 


TMD0675 


vii nen^Oii 

XM_0591 34 




L*€ii ui tun id \J* yfai ii** ooa 


TMD0677 


XM_059140 


1p34.2 


deafness, autosomal dominant nonsyndromic sensorineural 
2; 

porphyria cutanea tarda; 
hypercholesterolemia, familial, ptosis, hereditary congenital 1 


TMD0726 


XM_059639 


10q11.22 


none 


TMD0727 


related to 
XM_059654 


5q21.1 


anemia, dyserythropoietic congenital, type ui, 
dyslexia, specific, 1; 
colorectal cancer, hereditary nonpolyposis, type 7; 
cataract, central saccular, with sutural opacities 


TMD0739 


XM_059812 


7q11.23 


autism, susceptibility to, 1; 
muscular dystrophy, limb-girdle, type 1d; 
aneurysm, intracrania I 


TMD0753 


XM_059954 


9q21.12 


hemophagocytic rymphohtstiocytosis, familial, 1 ; 
amyotrophic lateral sclerosis with frontotemporal dementia 


TMD1111 


NM_014386 


5q31 


none 


TMD1127 


NMJ)54020 


15q13-q15 


nanophthalmos 2; spastic paraplegia 11, autosomal 
recessive; corpus callosum, agenesis of, with neuronopathy; 
pancreatic acinar carcinoma 



WO 03/089583 




PCT/US03/11497 



i 

o 



8a 

5 ™ 



5 < 

.age 



I 



1^ 



8 



• VO ► % r- *5 f*" X 
) (N V N < (N U 

5 9 2 9 R 9 < 




I 



o 

;z 

9 
8 

CO 



! 
I 

-Si 

6 IS 
gigs 



PJ 



i 



i! 




00 , 



5 



Q 
O 

U 



o 
S 9 



So. 



O 

so Z 

5 u o 



oo 7 



WO 03/089583 




PCT/US03/11497 




WO 03/089583 




PCT/US03/11497 



WO 03/089583 




PCT/US03/11497 



-126- 

CLAIMS: 

1 . A method of detecting an immune system cell, comprising: 

contacting a sample comprising cells with a polynucleotide specific for TMD0024 
(XM 060945), TMD1779 (XM_060946), TMD0884 (XM_060947), TMD0025 
5 (XM_060948), TMD 1 780 (XM_089422), TMD 1 78 1 (XM.08942 1 ), TMD0304 

(XM_060956), TMD0888 (XM J)60957), or TMD0890 (XM_060959) of claim 28, under 
conditions effective for said polynucleotide to hybridize specifically to said gene, and 

detecting specific hybridization. 

10 2. A method of claim 1, wherein said detecting is performed by: 

Northern blot analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, 
RACE PCR, or in situ hybridization. 



3. A method of detecting an immune system cell, comprising: 

1 5 contacting a sample comprising cells with a binding partner specific for a polypeptide 

coded for by TMD0024 (XM_060945), TMD1779 (XM_060946), TMD0884 (XM_060947), 
TMD0025 (XMJ)60948), TMD1780 (XMJ)89422), TMD1781 (XMJ)89421), TMD0304 
(XM_060956), TMD0888 (XM_060957), or TMD0890 (XM_060959) of claim 28, under 
conditions effective for said binding partner bind specifically to said polypeptide, and 

20 detecting specific binding. 



4. A method of claim 3, wherein said detecting is performed by: 

immunocytochemistry, immunoprecipitation, or Western blot. 



25 5. A method of delivering an agent to an immune cell, comprising: 

contacting an immune cell with an agent coupled to binding partner specific for a 
polypeptide coded for by TMD0024 (XM_060945), TMD 1779 (XM_060946), TMD0884 
(XMJJ60947), TMD0025 (XMJ)60948), TMD1780 (XM 089422), TMD1781 
(XMJ)89421), TMD0304 (XM 060956), TMD0888 (XM_060957), or TMD0890 

30 (XM_060959) of claim 28 , whereby said agent is delivered to said cell. 



6. A method of claim 5, wherein the agent is a therapeutic agent or an imaging agent. 
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7. A method of claim 5, wherein the agent is cytotoxic. 

8. A method of claim 5, wherein the binding partner is an antibody. 

5 

9. A method of modulating the maturation of an immune system cell, comprising: 

contacting said cell with an agent effective to modulate a gene, or polypeptide 
encoded thereby, selected from TMD0024 (XMJ)60945), TMD1779 (XM_060946), 
TMD0884 (XM 060947), TMD0025 (XM_060948), TMD1780 (XMJ)89422), TMD1781 
10 (XM_089421), TMD0304 (XM_060956), TMD0888 (XMJ)60957), and TMD0890 
(XM_060959) of claim 28, whereby the maturation of an immune cell is modulated. 

10. A method of modulating interactions between lymphoid and non-lymphoid immune 
system cells, comprising: 

1 5 contacting said cells with an agent effective to modulate a gene, or polypeptide 

encoded thereby, selected from TMD0024 (XM_060945), TMD1779 (XM_060946), 
TMD0884 (XMJ)60947), TMD0025 (XM_060948), TMD1780 (XMJ)89422), TMD1781 
(XM_089421), TMD0304 (XM_060956), TMD0888 (XMJ)60957), and TMD0890 
(XM_060959) of claim 28, whereby the interaction is modulated. 

20 

1 1 . A method of expressing a heterologous polynucleotide in immune system cells, 
comprising: 

expressing a nucleic acid construct in immune system cells, said construct comprising 
a promoter sequence operably linked to said heterologous polynucleotide, wherein said 
25 promoter sequence is selected from SEQ ID NOS 5, 10, 1 1, 16-19, 29-32, 37-39, 44-46, 51- 
54, and 59-62. 

12. A method of treating an immune system disease, comprising: 

administering to a subject in need thereof a therapeutic agent which is effective for 
30 regulating expression of a gene, or polypeptide encoded thereby, selected from TMD0024 
(XM_060945), TMD1779 (XM_060946), TMD0884 (XM_060947), TMD0025 
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(XM_060948), TMD1780 (XMJ)89422), TMD1781 (XM_089421), TMD0304 
(XMJ)60956), TMD0888 (XMJ)60957), and TMD0890 (XM_060959) of claim 28. 

13. A method of claim 12, wherein said agent is an antibody or an antisense which is 
5 effective to inhibit translation of said gene. 

14. A method of diagnosing an immune disease associated with abnormal gene expression, 
or determining a subject's susceptibility to such disease, comprising: 

assessing the expression of a gene, or polypeptide encoded thereby, selected from 
10 TMD0024 (XMJ)60945), TMD1779 (XM_060946), TMD0884 (XM_060947), TMD0025 
(XM.060948), TMD1780 (XM.089422), TMD1781 (XM_089421), TMD0304 
(XM_060956), TMD0888 (XM_060957), and TMD0890 (XMJ)60959) of claim 28 in a 
tissue sample comprising immune system cells. 

15 15. A method of claim 14, wherein assessing is: 

measuring expression levels of said gene, determining the genomic structure of said 
gene, determining the mRNA structure of transcripts from said gene, or measuring the 
expression levels of polypeptide coded for by said gene. 

20 1 6. A method of claim 14, wherein said assessing detecting is performed by: 

Northern blot analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, 
RACE PCR, or in situ hybridization, and 

using a polynucleotide probe having a sequence selected from TMD0024 
(XM_060945), TMD1779 (XM_060946), TMD0884 (XMJ)60947), TMD0025 

25 (XM_060948), TMD1 780 (XM.089422), TMD1 78 1 (XM_08942 1), TMD0304 

(XMJ)60956), TMD0888 (XM J)60957), and TMD0890 (XMJ)60959) of claim 28, or a 
polynucleotide probe having 95% sequence identity or more to a sequence set forth in SEQ 
ID NOS 1, 6, 12, 20, 25, 33, 40, 47, or 55, effective specific fragments thereof, or 
complements thereto. 



30 



17. A method of assessing a therapeutic or preventative intervention in a subject having an 
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immune system disease, comprising, 

determining the expression levels of a gene, or polypeptide encoded thereby, selected 
from TMD0024 (XM 060945), TMD1779 (XM 060946), TMD0884 (XM 060947), 
TMD0025 (XM_060948), TMD1780 (XM__089422), TMD1781 (XMJ)89421), TMD0304 
5 (XM_060956), TMD0888 (XM_060957), and TMD0890 (XM_060959) of claim 28 in a 
tissue sample comprising immune system cells. 

18. A method of claim 17, further comprising assessing the expression levels of a plurality 
of said genes or polypeptides. 

10 

19. A method for identifying an agent that modulates the expression of a gene or polypeptide 
in the immune system gene complex, comprising, 

contacting an immune system cell with a test agent under conditions effective for said 
test agent to modulate the expression of a gene selected from TMD0024 (XM 060945), 
15 TMD1779 (XM_060946), TMD0884 (XM_060947), TMD0025 (XMJ)60948), TMD1780 
(XM_089422), TMD1781 (XM_089421), TMD0304 (XM_060956), TMD0888 
(XM_060957), and TMD0890 (XMJ)60959) of claim 28, or the biological activity of a 
polypeptide encoded thereby, in said immune system cell, and 

determining whether said test agent modulates said gene or polypeptide. 

20 

20. A method of claim 1 9, wherein said agent is an antisense polynucleotide which is 
effective to inhibit translation of said gene or an antibody specific for said polypeptide. 

2 1 . A method of detecting polymoiphisms in a gene in the immune system gene complex, 
25 comprising: comparing the structure of: 

genomic DNA or RNA or cDNA or a polypeptide comprising all or part of a gene 
selected from TMD0024 (XM_060945), TMD1779 (XM_060946), TMD0884 
(XM_060947), TMD0025 (XM_060948), TMD1780 (XM_089422), TMD1781 
(XM_089421), TMD0304 (XM_060956), TMD0888 (XM_060957), and TMD0890 
30 (XM_060959) of claim 28 with the structure of SEQ ID NOS 1, 6, 12, 20, 25, 33, 40, 47, or 
55. 
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22. A method of claim 20, wherein said polymorphism is a nucleotide deletion, substitution, 
inversion, or transposition. 

5 23. A method of identifying a genetic basis for an immune disease or disease-susceptibility, 
comprising: 1 

determining the association of an immune disease or disease-susceptibility with a 
nucleotide sequence present in a genome comprising the gene complex of claim 28. 

10 24. A method of claim 23, wherein determining is performed by producing a human-linkage 
map of said complex. 

25. A method of claim 23, wherein determining is performed by comparing the nucleotide 
sequences between normal subjects and subjects having an immune system disease. 

15 

26. A non-human, transgenic mammal, or a cell thereof, whose genome comprises a 
functional disruption of a gene selected from TMD0024 (XM_060945), TMD1779 
(XM_0<}0946), TMD0884 (XMJ)60947), TMD0025 (XM_060948), TMD1780 
(XM_089422), TMD1781 (XM_089421), TMD0304 (XM_060956), TMD0888 

20 (XM_060957), and TMD0890 (XM_060959) of claim 28, or a mouse homolog thereof, and 
which has a defect in immune system function. 

27. A method of selecting a gene predominantly expressed in immune system cells from a 
database comprising polynucleotide sequences for genes, comprising: 
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displaying, in a computer-readable medium, a polynucleotide sequence or polypeptide 
sequence for a gene selected from TMD0024 (XM_060945), TMD1779 (XM_060946), 
TMD0884 (XM_060947), TMD0025 (XM_060948), TMD1780 (XM_089422), TMD1781 
(XM_089421), TMD0304 (XM_060956), TMD0888 (XM_060957), and TMD0890 
5 (XM_060959), or complements to the polynucleotides sequence, 

wherein said displayed sequences have been retrieved from said database upon 
selection by a user. 

28. A composition consisting essentially of the lq22 immune gene complex, comprising 
1 0 TMD0024 (XM_060945), TMD 1 779 (XM_060946), TMD0884 (XM_060947), 

TMD0025 (XM_060948), TMD1780 (XM_089422), TMD1781 (XM_089421), TMD0304 
(XM_060956), TMD0888 (XM_060957), and TMD0890 (XMJ)60959) genes, or a fragment 
thereof comprising at least two said genes. 

15 29. A composition of claim 28, wherein said complex consists essentially of the 

chromosome region between STS markers SHGC-81033 and SHGC-145403, or a fragment 
thereof comprising at least two said genes. 

30. A composition of claim 28, wherein said complex consists essentially of the 
20 chromosome region between STS markers SHGC-8 1 033 and D 1 S3249, G 1 5944, 

GDB:191077, or GDB: 196442, or a fragment thereof comprising at least two said genes. 

3 1 . A composition of claim 28, wherein said complex consists essentially of the 
chromosome region between STS markers RH1 18729 and D1S2577 or SHGC-145403, or a 

25 fragment thereof comprising at least two said genes. 

32. A method of detecting an immune system cell, comprising: 

contacting a sample comprising cells with a polynucleotide specific for a XM_062147 
(SEQ ID NO 63) or XM_061676 (SEQ ID NO 69) of claim 59 under conditions effective for 
30 said polynucleotide to hybridize specifically to said gene, and 
detecting specific hybridization. 
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33. A method of claim 32, wherein said detecting is performed by: 

Northern blot analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, 
RACE PCR, or in situ hybridization. 

5 34. A method of detecting an immune system cell, comprising: 

contacting a sample comprising cells with a binding partner specific for a polypeptide 
coded for XM_062147 (SEQ ED NO 64) or XMJ)61676 (SEQ ID NO 70) of claim 59 under 
conditions effective for said binding partner bind specifically to said polypeptide, and 
detecting specific binding. 

10 

35. A method of claim 34, wherein said detecting is performed by: 

immunocytochemistry, immunoprecipitation, or Western blot. 

36. A method of delivering an agent to an immune cell, comprising: 

15 contacting an immune cell with an agent coupled to binding partner specific for 

XM_062147 (SEQ ID NO 64) or XM_061676 (SEQ ID NO 70) of claim 59, whereby said 
agent is delivered to said cell. 

37. A method of claim 36, wherein the agent is a therapeutic agent or an imaging agent. 

20 

38. A method of claim 36, wherein the agent is cytotoxic. 

39. A method of claim 36, wherein the binding partner is an antibody. 

25 40. A method of modulating the maturation of an immune system cell, comprising: 
contacting said cell with an agent effective to modulate a gene, or polypeptide 
encoded thereby, selected from XMJ)62147 (SEQ ID NO 63 or 64) or XM_061676 (SEQ ID 
NO 69 or 70) of claim 59, whereby the maturation of an immune cell is modulated. 

30 41 . A method of modulating interactions between lymphoid and non-lymphoid immune 
system cells, comprising: 



10 



WO 03/089583 PCT/US03/11497 

-133- 

contacting said cells with an agent effective to modulate a gene, or polypeptide 
encoded thereby, selected from XMJ)62147 (SEQ ID NO 63 or 64) or XM_061676 (SEQ ID 
NO 69 or 70) of claim 59, whereby the interaction is modulated. 

42. A method of expressing a heterologous polynucleotide in immune system cells, 
comprising: 

expressing a nucleic acid construct in immune system cells, said construct comprising 
a promoter sequence operably linked to said heterologous polynucleotide, wherein said 
promoter sequence is SEQ ID NOS 65, 66, 72, 73, 74, or 75. 

43. A method of treating an immune system disease, comprising: 
administering to a subject in need thereof a therapeutic agent which is effective for 

regulating expression of a gene, or polypeptide encoded thereby, selected from XM_062147 
(SEQ ID NO 63 or 64) or XM_061676 (SEQ ID NO 69 or 70) of claim 59. 

44. A method of claim 43, wherein said agent is an antibody or an antisense which is 
effective to inhibit translation of said gene. 

45. A method of diagnosing an immune disease associated with abnormal gene expression, 
20 or determining a subject's susceptibility to such disease, comprising: 

assessing the expression of a gene, or polypeptide encoded thereby, selected from 
XM_062147 (SEQ ID NO 63 or 64) or XM_061676 (SEQ ID NO 69 or 70) of claim 59 in a 
tissue sample comprising immune system cells. 

25 46. A method of claim 45, wherein assessing is: 

measuring expression levels of said gene, determining the genomic structure of said 
gene, determining the mRNA structure of transcripts from said gene, or measuring the 
I expression levels of polypeptide coded for by said gene. 



15 



30 47. A method of claim 45, wherein said assessing detecting is performed by: 

Northern blot analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, 
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RACE PCR, or in situ hybridization, and 

using a polynucleotide probe having a sequence selected from SEQ ID NOS 67, 68, 
76, and 77. 

5 48. A method of assessing a therapeutic or preventative intervention in a subject having an 
immune system disease, comprising, 

determining the expression levels of a gene, or polypeptide encoded thereby, selected 
from XM__062147 (SEQ ID NO 63 or 64) or XM_061676 (SEQ ID NO 69 or 70) of claim 59 
in a tissue sample comprising immune system cells. 

10 

49. A method of claim 48, further comprising assessing the expression levels of a plurality 
of said genes or polypeptides. 

50. A method for identifying an agent that modulates the expression of a gene or polypeptide 
15 in the immune system gene complex, comprising, 

contacting an immune system cell with a test agent under conditions effective for said 
test agent to modulate the expression of XM_062147 (SEQ ID NO 63 or 64) or XM_061676 
(SEQ ID NO 69 or 70) of claim 59, or a polypeptide encoded thereby, in said immune system 
cell, and 

20 determining whether said test agent modulates said gene. 

51. A method of claim 50, wherein said agent is an antisense polynucleotide to a target 
polynucleotide sequence selected from SEQ ID NOS 63 or 69 and which is effective to 
inhibit translation of said gene. 

25 

52. A method of detecting polymorphisms in a gene in the immune system gene complex, 
comprising: 

comparing the structure of: genomic DNA or RNA or cDNA comprising all or part 
of an allele of XM 062147 or XM_061676 with SEQ ID NOS 63 or 69 of claim 59. 



53. A method of claim 52, wherein said polymorphism is a nucleotide deletion, substitution, 
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54. A non-human, transgenic mammal whose genome comprises a functional disruption of a 
gene represented by XM_062147 (SEQ ID NO 63) or XMJ)61676 (SEQ ID NO 69) of claim 

5 59, and which has a defect in immune system function. 

55. A mammalian immune system cell whose genome comprises a functional disruption of a 
gene represented by XM_062147 (SEQ ID NO 63) or XM.061676 (SEQ ID NO 69) of claim 

59, and which has a defect in immune system function. 

10 

56. A mammalian cell of claim 55, wherein said cell is a mouse cell. 

57. A non-human, transgenic mammal, or a cell thereof, comprising a gene operatively 
linked to an expression control sequence effective to express said gene in immune system, 

15 wherein said sequence is SEQ ID NOS 65, 66, 71, 72, 73, 74, or 75. 

58. A method of selecting a gene predominantly expressed in immune system cells from a 
database comprising polynucleotide sequences for genes, comprising: 

displaying, in a computer-readable medium, a polynucleotide sequence or polypeptide 
20 sequence for XM_062147 (SEQ ID NO 63 or 64) or XM_061676 (SEQ ID NO 69 or 70) of 
claim 59, or complements to the polynucleotides sequence, 

wherein said displayed sequences have been retrieved from said database upon 
selection by a user. 

25 59. A composition comprising: 

bone marrow specific genes consisting essentially of XM_062147 (SEQ ID NO 63 or 
64) and XMJ)61676 (SEQ ID NO 69 or 70), or polypeptides thereof. 

60. A method of detecting a kidney cell, comprising: 

30 contacting a sample comprising cells with a polynucleotide specific for a 

polynucleotide, or a naturally-occurring polymorphisms thereof, of claim 81 under conditions 
effective for said polynucleotide to hybridize specifically to said gene, and 
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detecting specific hybridization. 

61 . A method of claim 60, wherein said detecting is performed by: 

Northern blot analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, 
5 RACE PCR, or in situ hybridization. 

62. A method of detecting an kidney cell, comprising: 

contacting a sample comprising cells with a binding partner specific for a polypeptide 
coded for by a polynucleotide of claim 8 1 , or a naturally-occurring polymorphism thereof, 
1 0 under conditions effective for said binding partner bind specifically to said polypeptide, and 
detecting specific binding. 

63. A method of claim 62, wherein said detecting is performed by: immunocytochemistry, 
immunoprecipitation, or Western blot. 

15 

64. A method of delivering an agent to a kidney cell, comprising: 

contacting a kidney cell with an agent coupled to binding partner specific for 
polypeptide coded for by a polynucleotide of claim 81, or a naturally-occurring 
polymorphism thereof, whereby said agent is delivered to said cell. 

20 

65. A method of claim 64, wherein the agent is a therapeutic agent, a cytotoxic agent, or an 
imaging agent. 

66. A method of claim 64, wherein the binding partner is an antibody. 

25 

67. A method of modulating a kidney cell, comprising: 

contacting said cell with an agent effective to modulate a polynucleotide, or 
polypeptide encoded thereby, or a naturally-occurring polymorphism thereof, of claim 81, 
whereby the kidney cell is modulated. 

30 

68. A method of assessing kidney function, comprising: 
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detecting a polypeptide coded for by a polynucleotide of claim 81, or a naturally- 
occurring polymorphism thereof, or fragments thereof, in a body fluid, whereby the amount 
of said polypeptide in said fluid is a measure of kidney function, 

5 69. A method of claim 68, wherein said detecting is performed using an antibody which is 
specific for said polypeptide. 

70. A method of claim 69, wherein said detecting is performed by RIA, ELISA, or Western 
blot. 

10 

7 1 . A method of expressing a heterologous polynucleotide in kidney cells, comprising: 

expressing a nucleic acid construct in kidney cells, said construct comprising a 
promoter sequence operably linked to said heterologous polynucleotide, wherein said 
promoter sequence is selected from SEQIDNOS. 106, 109, 110, 113, 114, 117, 118, 121, 
15 124, 125, 128-130, 133, 134, 137, 140, 141, 144, 147, 148, and 151. 



72. A method ofdiagnosing a kidney disease associated with abnormal gene expression, or 
determining a subject's susceptibility to such disease, comprising: 

assessing the expression of a polynucleotide of claim 81, or a polypeptide encoded 
20 thereby, or naturally-occurring polymorphisms thereof, in a tissue sample comprising kidney 
cells. 



73. A method of claim 72, wherein assessing is: 

measuring expression levels of said gene, determining the genomic structure of said 
25 gene, determining the mRNA structure of transcripts from said gene, or measuring the 
expression levels of polypeptide coded for by said gene. 

74. A method of assessing a therapeutic or preventative intervention in a subject having a 
kidney disease, comprising, 

30 determining the expression levels of a polynucleotide of claim 8 1 , a naturally- 

occurring polymorphism thereof, or polypeptide encoded thereby, in a tissue sample 
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comprising kidney cells. 

75. A method of claim 74, further comprising assessing the expression levels of a plurality 
of said genes or polypeptides. 

5 

76. A method for identifying an agent that modulates the expression of a polynucleotide or 
polypeptide selectively expressed in kidney cells, comprising, 

contacting an kidney cell with a test agent under conditions effective for said test 
agent to modulate the expression of a polynucleotide of claim 81, or a naturally-occurring 
1 0 polymorphism thereof, or the biological activity of a polypeptide encoded thereby, in said 
kidney cell, and 

determining whether said test agent modulates said gene or polypeptide. 

77. A non-human, transgenic mammal whose genome comprises a functional disruption of a 
1 5 gene represented by a polynucleotide of claim 8 1 , or a homolog thereof, and which has a 

defect in kidney function. 

78. A mammalian kidney cell whose genome comprises a functional disruption of a gene 
represented by a polynucleotide of claim 8 1 , or a homolog thereof, and which has a defect in 

20 kidney function. 

79. A mammalian cell of claim 78, wherein said cell is a mouse cell. 

80. A method of selecting a gene predominantly expressed in kidney cells from a database 
25 comprising polynucleotide sequences for genes, comprising: 
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displaying, in a computer-readable medium, a polynucleotide sequence, or a 
polypeptide encoded thereby, of claim 81, or complements to the polynucleotides sequence, 

wherein said displayed sequences have been retrieved from said database upon 
selection by a user. 

5 

8 1 . A composition comprising two or more of the following polynucleotides expressed 
selectively in kidney: 

TMD0049 (XM_057351), TMD0190 (XM_087157), TMD0242 (XM_088369), 
TMD0335 (XM_089960), TMD0371, TMD0374, TMD0469 (XMJB8736), TMD0719 
10 (XMJ)59548), TMD0731 (XM_059703), TMD0785 (XM 060310), TMD0841 
(XMJ)60623), TMD1 1 14 (NM_019841), and/or TMD 1 148 (XMJ)87108). 

82. A method of detecting a pancreas cell, comprising: 

contacting a sample comprising cells with a polynucleotide specific for TMD0986, 
15 XMJ)61780, XM_061781, XM_061784, or XMJ)61785, of claim 1 13 under conditions 
effective for said polynucleotide to hybridize specifically to said gene, and 
detecting specific hybridization. 

83. A method of claim 82, wherein said detecting is performed by: 

20 Northern blot analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, 

RACE PCR, or in situ hybridization. 

84. A method of detecting a pancreas cell, comprising: 

contacting a sample comprising cells with a binding partner specific for a polypeptide 
coded for by TMD0986, XM_061780, XM_061781, XM_061784, or XM_061785, of claim 
25 113 under conditions effective for said binding partner bind specifically to said polypeptide, 
and, detecting specific binding. 

85. A method of claim 84, wherein said detecting is performed by: 

immunocytochemistry, immunoprecipitation, or Western blot. 

30 

86. A method of delivering an agent to a pancreas cell, comprising: 

contacting a pancreas cell with an agent coupled to binding partner specific for 
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TMD0986, XM_06178O, XM_061781, XM_061784, or XM_061785, of claim 113, whereby 
said agent is delivered to said cell. 

87. A method of claim 86, wherein the agent is a therapeutic agent or an imaging agent. 

88. A method of claim 86, wherein the agent is cytotoxic. 

89. A method of claim 86, wherein the binding partner is an antibody. 



10 90. A method of modulating a pancreas cell, comprising: 

contacting said cell with an agent effective to modulate TMD0986, XM_061780, 
XM_061781, XM_061784, or XM_061785, or the biological activity of a polypeptide 
encoded thereby, of claim 113, whereby the pancreas cell is modulated. 

15 9 1 . A method of assessing pancreas function, comprising: 

detecting a polypeptide coded for TMD0986, XMJ)61780, XMJ)61781, 
XMJ)61784, or XM_061785, or fragments thereof, in a body fluid, whereby the amount of 
said polypeptide in said fluid is a measure of pancreas function. 



20 92. A method of claim 9 1 , wherein said detecting is performed using an antibody which is 
specific for said polypeptide. 

93. A method of claim 91 , wherein said detecting is performed by RIA, ELISA, or Western 
blot. 

25 

94. A method of expressing a heterologous polynucleotide in pancreas cells, comprising: 

expressing a nucleic acid construct in pancreas cells, said construct comprising a 
promoter sequence operably linked to said heterologous polynucleotide, wherein said 
promoter sequence is SEQ ID NOS 156-161, 166, 179, or 180. 



95. A method of diagnosing a pancreas disease associated with abnormal gene expression, 



10 
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or determining a subject's susceptibility to such disease, comprising: 

assessing the expression of TMD0986, XM 061780, XM 061781, XM_061784, or 
XM_061785, or polypeptide encoded thereby, of claim 1 13 in a tissue sample comprising 
pancreas cells. 

96. A method of claim 95, wherein assessing is: 

measuring expression levels of said gene, determining the genomic structure of said 
gene, determining the mRNA structure of transcripts from said gene, or measuring the 
expression levels of polypeptide coded for by said gene. 



97. A method of claim 95, wherein said assessing is performed by: 

Northern blot analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, 
RACE PCR, or in situ hybridization, and 

using a polynucleotide probe having a sequence selected from SEQ ID NOS 154, 155, 
15 164, 165, 169, 170, 173, 174, 177, 178, or a complement thereto. 

98. A method of assessing a therapeutic or preventative intervention in a subject having a 
pancreas disease, comprising, 

determining the expression levels of TMD0986, XMJ)61780, XM__06178 1 , 
20 XM_061 784, or XM_061 785, or a polypeptide encoded thereby, of claim 1 1 3 in a tissue 
sample comprising pancreas cells. 

99. A method of claim 98, further comprising assessing the expression levels of a plurality 
of said genes or polypeptides. 

25 

100. A method for identifying an agent that modulates the expression of TMD0986, 
XM.061780, XM_061781, XMJ)61784, or XM_061785, or the biological activity of a 
polypeptide encoded thereby, comprising, 

contacting a pancreas cell with a test agent under conditions effective for said test 
30 agent to modulate the expression of TMD0986, XM_06 1 780, XM_06 1781, XM_06 1 784, or 
XM_061785 of claim 1 13, or the biological activity of a polypeptide encoded thereby, in said 
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pancreas cell, and 

deteraiining whether said test agent modulates said gene or polypeptide. 

101. A method of claim 100, wherein said agent is an antisense polynucleotide to a target 
5 polynucleotide sequence selected from SEQ ID NO 152, 162, 167, 171, or 175 and which is 

effective to inhibit translation of said gene. 

102. A method of detecting polymorphisms in TMD0986, XMJ)61780, XM_061781, 
XM_061784, or XM_061785, comprising, 

10 comparing the structure of: genomic DNA or RNA or cDNA comprising all or part 

of an allele of TMD0986, XM_061780, XM_061781, XM_061784, or XMJ)61785, 

with SEQIDNOS 152, 153, 162, 163, 167, 168, 171, 172, 175, or 176 of claim 113. 

103. A method of claim 102, wherein said polymorphism is a nucleotide deletion, 
1 5 substitution, inversion, or transposition. 

104. A method of identifying a pancreatic disease or pancreatic disease-susceptibility, 
comprising: 

determining the association of a pancreatic disease or pancreatic disease-susceptibility 
20 with a nucleotide sequence present within the pancreatic gene complex of claim 113. 

105. A method of claim 104, wherein the pancreatic gene complex is from LOCI 60025- 
LOC 119954. 

106. A method of claim 104, wherein determining is performed by producing a human- 
25 linkage map of said complex. 

1 07. A method of claim 1 04, wherein determining is performed by comparing the 
nucleotide sequences between normal subjects and subjects having a pancreas disorder. 

30 108. A non-human, transgenic mammal whose genome comprises a functional disruption of 
a gene represented by TMD0986, XM_061780, XM_061781, XM_061784, or XMJ)61785 
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of claim 113, and which has a defect in pancreas function. 

109. A mammalian pancreas cell whose genome comprises a functional disruption of a gene 
represented by TMD0986, XM_06 1 780, XM_06 1781, XM_06 1 784, or XM_06 1 785 of claim 

5 113, and which has a defect in pancreas function. 

1 10. A mammalian cell of claim 109, wherein said cell is a mouse cell. 

1 1 1. A pancreas cell, comprising a gene operatively linked to an expression control sequence 
10 effective to express said gene in pancreas, wherein said sequence is SEQ ID NOS 156-161, 

179, or 180. 

1 12. A method of selecting a gene predominantly expressed in pancreas cells from a 
database comprising polynucleotide sequences for genes, comprising: 

1 5 displaying, in a computer-readable medium, a polynucleotide sequence or polypeptide 

sequence for TMD0986, XM_061780, XM_061781, XM_061784, or XMJ)61785 of claim 

1 1 3. or complements to the polynucleotides sequence, 

wherein said displayed sequences have been retrieved from said database upon 
selection by a user. 



1 13. A composition comprising: a pancreas specific gene consisting essentially of 
TMD0986, XM_061780, XM_061781, XM_061784, and/or XM_061785, or a polypeptide 
encoded thereby. 

25 1 14. An isolated polynucleotide comprising a polynucleotide sequence which codes without 
interruption for a human TMD0986 having an amino acid sequence set forth in SEQ ID NO 
1 53 , or a complement thereto. 



20 



30 



1 15. An isolated polynucleotide comprising, 

a human TMD0986 polynucleotide sequence having 90% or more nucleotide 
sequence identity to the polynucleotide sequence set forth in SEQ ID NO 1 52 along its entire 
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length, which codes without interruption for human TMD0986, or a complement thereto, and 
which has G-protein coupling activity. 

1 16. An isolated humansTMD0986 polypeptide comprising the amino acid sequence of a 
5 human TMD0986 as set forth in SEQ ID NO 1 53. 

1 1 7. An isolated human TMD0986 polypeptide consisting essentially of amino acids 1-117 
of a human TMD0986 as set forth in SEQ ID NO 1 53. 

10 1 1 8. An isolated polypeptide which is human TMD0986 having 90% or more amino acid 
sequence identity to the amino acid sequence set forth in SEQ ID NO 153, and which has 
protein binding activity. 

1 19. An antibody specific for an epitope selected from the polypeptide of claim 1 17. 

15 

120. A method of detecting an retinal cell, comprising: 

contacting a sample comprising cells with a polynucleotide specific for NM 013941 
(SEQ ID NO 181), or a naturally-occurring polymorphisms thereof, of claim 142 under 
conditions effective for said polynucleotide to hybridize specifically to said gene, and 
20 detecting specific hybridization. 

121 . A method of claim 120, wherein said detecting is performed by: 

Northern blot analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, 
RACE PCR, or in situ hybridization. 

25 

122. A method of detecting an retinal cell, comprising: 

contacting a sample comprising cells with a binding partner specific for a polypeptide 
coded for by NMJ) 13941 (SEQ ID NO 1 82), or a naturally-occurring polymorphism thereof, 
of claim 142 under conditions effective for said binding partner bind specifically to said 
30 polypeptide, and 



detecting specific binding. 
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123. A method of claim 122, wherein said detecting is performed by: 

immunocytochemistry, immunoprecipitation, or Western blot. 

124. A method of delivering an agent to a retinal cell, comprising: 

5 contacting a retinal cell with an agent coupled to binding partner specific for by 

NM_0 13941 (SEQ ID NO 182), or naturally-occurring polymorphism thereof, of claim 142, 
whereby said agent is delivered to said cell. 

125. A method of claim 124, wherein the agent is a therapeutic agent or an imaging agent. 

10 

126. A method of claim 124, wherein the agent is cytotoxic. 

127. A method of claim 124, wherein the binding partner is an antibody. 



15 128. A method of modulating a retinal cell, comprising: 

contacting said cell with an agent effective to modulate NM_013941 (SEQ ID NO 
181 or 182), or the biological activity of a polypeptide encoded thereby, of claim 142, 
whereby the retinal cell is modulated. 

20 129. A method of diagnosing a retinal disease associated with abnormal gene expression, or 
determining a subject's susceptibility to such disease, comprising: 

assessing the expression of NMJH3941, a polymorphism thereof, or polypeptide 
encoded thereby, of claim 142 in a tissue sample comprising retinal cells. 

25 1 30. A method of claim 1 29, wherein assessing is: 

measuring expression levels of said gene, determining the genomic structure of said 
gene, determining the mRNA structure of transcripts from said gene, or measuring the 
expression levels of polypeptide coded for by said gene. 



30 1 3 1 . A method of claim 1 29, wherein said assessing detecting is performed by: 

Northern blot analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, 
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RACE PCR, or in situ hybridization, and 

using a polynucleotide probe having a sequence selected from SEQ ID NOS 1 83 or 
184, or a complement thereto. 

5 1 32. A method of assessing a therapeutic or preventative intervention in a subject having an 
retinal disease, comprising, 

determining the expression levels of NMJ) 13941, a polymorphism thereof, or 
polypeptide encoded thereby, of claim 142 in a tissue sample comprising retinal cells. 

133. A method of claim 132, further comprising assessing the expression levels of a plurality 
1 0 of said genes or polypeptides. 

134. A method for identifying an agent that modulates the expression of NM 013941 or the 
biological activity of a polypeptide encoded thereby, comprising, 



1 5 agent to modulate the expression of NMJ) 1 394 1 or a polymorphism thereof, of claim 1 42, or 
the biological activity of a polypeptide encoded thereby, in said retinal cell, and 



135. A method of claim 134, wherein said agent is an antisense polynucleotide to a target 
20 polynucleotide sequence selected from SEQ ID NO 1 8 1 and which is effective to inhibit 

translation of said gene. 

1 36. A method of detecting polymorphisms in NMJ) 1 394 1 , comprising: 

comparing the structure of: genomic DNA or RNA or cDNA comprising all or part 
25 of an allele of NMJ) 13941, with SEQ ID NOS 181 or 182 of claim 142. 

137. A method of claim 136, wherein said polymorphism is a nucleotide deletion, 
substitution, inversion, or transposition. 



contacting an retinal cell with a test agent under conditions effective for said test 



determining whether said test agent modulates said gene or polypeptide. 



30 



138. A non-human, transgenic mammal whose genome comprises a functional disruption of 
a gene represented by NMJ) 13941 (SEQ ID NO 181) of claim 142, and which has a defect in 
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retinal function. 

139. A mammalian retinal cell whose genome comprises a functional disruption of a gene 
represented by NMJM3941 (SEQIDNO 181)of claim 142, and which has a defect in retinal 

5 function. 

140. A mammalian cell of claim 139, wherein said cell is a mouse cell. 

141 . A method of selecting a gene predominantly expressed in retinal cells from a database 
comprising polynucleotide sequences for genes, comprising: 

displaying, in a computer-readable medium, a polynucleotide sequence or polypeptide 
sequence for NMJH3941 (SEQ ID NO 181 or 182) of claim 142, or complements to the 
polynucleotides sequence, 

wherein said displayed sequences have been retrieved from said database upon 
selection by a user. 

142. A composition comprising: 
a retinal specific gene consisting essentially of NM_013941 (SEQ ED NO 181 or 

182), or a polypeptide encoded thereby. 

143. A method of detecting a spleen cell, comprising: 
contacting a sample comprising cells with a polynucleotide specific for TMD1030 

(XM_1 66853) or TMD0621 (XM_1 66205) of claim 170 under conditions effective for said 
polynucleotide to hybridize specifically to said gene, and 
detecting specific hybridization. 

144. A method of claim 143, wherein said detecting is performed by: 
Northern blot analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, 

RACE PCR, or in situ hybridization. 
30 

145. A method of detecting a spleen cell, comprising: 

contacting a sample comprising cells with a binding partner specific for a polypeptide 
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coded for by TMD 1 030 (XM_1 66853) or TMD062 1 (XMJ 66205) of claim 1 70 under 
conditions effective for said binding partner bind specifically to said polypeptide, and 
detecting specific binding. 

146. A method of claim 145, wherein said detecting is performed by: 
immunocytochemistry, immunoprecipitation, or Western blot. 



147. A method of delivering an agent to a spleen cell, comprising: 

contacting a spleen with an agent coupled to binding partner specific for TMD 1030 
10 (XM_166853) or TMD0621 (XM_166205) of claim 170, whereby said agent is delivered to 
said cell. 



148. A method of claim 147, wherein the agent is a therapeutic agent or an imaging agent. 
15 149. A method of claim 148, wherein the agent is cytotoxic. 



1 50. A method of claim 147, wherein the binding partner is an antibody. 

1 5 1 . A method of modulating a spleen, immune, or reticuloendothelial cell, comprising: 
20 contacting said cell with an agent effective to modulate TMD 1 030 (XM_1 66853), 

TMD 1029 (XM_1 66854), TMD 1028 (XM_1 66855), or TMD0621 (XMJ 66205), or the 
biological activity of a polypeptide encoded thereby, of claim 170, whereby the cell is 
modulated. 



25 152. A method of assessing spleen function, comprising: 

detecting a polypeptide coded for by TMD1030 (XM_1 66853) or TMD0621 
(XM_1 66205) of claim 170, or fragments thereof, in a body fluid, whereby the amount of 
said polypeptide in said fluid is a measure of spleen function. 



30 1 53. A method of claim 152, wherein said detecting is performed using an antibody which is 
specific for said polypeptide. 
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154. A method of claim 152, wherein said detecting is performed by RIA, ELISA, or 
Western blot. 

5 1 55. A method of expressing a heterologous polynucleotide in spleen cells, comprising: 
expressing a nucleic acid construct in spleen cell, said construct comprising a 
promoter sequence operably linked to said heterologous polynucleotide, wherein said 
promoter sequence is SEQ ID NO 205-213. 

10 1 56. A method of assessing a therapeutic or preventative intervention in a subject having a 
spleen or lymphoid disease, comprising, 

determining the expression levels of TMD1030 (XM_J 66853), TMD1029 
(XM_1 66854), TMD1028 (XMJ66855), or TMD0621 (XMJ 66205), or a polypeptide 
encoded thereby, of claim 170 in a tissue sample comprising spleen, lymphoid, or 

15 reticuloendothelial cells. 

157. A method of claim 156, further comprising assessing the expression levels of a plurality 
of said genes or polypeptides. 

20 1 58. A method for identifying an agent that modulates the expression of TMD1030 
(XM_1 66853), TMD1029 (XMJ66854), TMD1028 (XMJ66855), or TMD0621 
(XMJ 66205), comprising, 

contacting a spleen, lymphoid, or reticuloendothelial cell, with a test agent under 
conditions effective for said test agent to modulate the expression of TMD1030 
25 (XM_1 66853), TMD1029 (XMJ66854), TMD1028 (XM_1 66855), or TMD0621 
(XMJ 66205), of claim 170, and 

determining whether said test agent modulates said gene. 

1 59. A method of claim 1 58, wherein said agent is an antisense which is effective to inhibit 
30 translation of said gene. 
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160. A method for identifying an agent that modulates the expression of a polypeptide coded 
for by TMD1030 (XMJ66853), TMD1029 (XM_166854), TMD1028 (XM_1 66855), or 
TMD0621 (XM__1 66205), comprising, 

contacting a polypeptide coded for by TMD1030 (XMJ66853), TMD1029 
5 (XM_1 66854), TMD 1 028 (XM_1 66855), or TMD062 1 (XM_1 66205) of claim 1 70, with a 
test agent under conditions effective for said test agent to modulate said polypeptide, and 
determining whether said test agent modulates said polypeptide. 

161. A method of detecting polymorphisms in comprising, comparing the structure of : 
1 0 genomic DNA or RNA or cDN A comprising all or part of an allele of TMD 1 030 

(XMJ66853), TMD1029 (XM_1 66854), TMD1028 (XM_1 66855), or TMD0621 
(XMJ 66205), with SEQ IDNOS 185, 187, 189, or 191 of claim 170. 

162. A method of claim 161, wherein said polymorphism is a nucleotide deletion, 
1 5 substitution, inversion, or transposition. 

163. A method of identifying a genetic basis for a spleen, lymphoid, and/or 
reticuloendothelial disease or disease-susceptibility, comprising: determining the association 
of a spleen, lymphoid, and/or reticuloendothelial disease or disease-susceptibility with a 

20 nucleotide sequence present in the gene complex of claim 1 70. 

164. A method of claim 163, wherein determining is performed by producing a human- 
linkage map of said complex. 

25 1 65. A method of claim 1 63, wherein determining is performed by comparing the 

nucleotide sequences between normal subjects and subjects having a spleen, lymphoid, 
and/or reticuloendothelial disease. 



30 



166. A non-human, transgenic mammal, or a cell thereof, whose genome comprises a 
functional disruption of a gene represented by TMD1030 (XM_1 66853), TMD1029 
(XMJ 66854), TMD1028 (XM_1 66855), or TMD0621 (XMJ 66205) of claim 170, and 
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which has a defect in spleen, lymphoid, and/or reticuloendothelial disease function. 

167. A mammalian cell of claim 166, wherein said cell is a mouse cell. 

5 168. A spleen, lymphoid, and/or reticuloendothelial cell, comprising a gene operatively 
linked to an expression control sequence effective to express said gene in spleen, lymphoid, 
and/or reticuloendothelial, wherein said sequence is SEQ ID NO 205-213. 

169. A method of selecting a gene predominantly expressed in spleen, lymphoid, and/or 
10 reticuloendothelial cells from a database comprising polynucleotide sequences for genes, 

comprising: 

displaying, in a computer-readable medium, a polynucleotide sequence or polypeptide 
sequence for TMD1030 (XM_1 66853), TMD1029 (XM_1 66854), TMD1028 
(XM_1 66855), or TMD0621 (XM_1 66205) of claim 170, or complements to the 
1 5 polynucleotides sequence, wherein said displayed sequences have been retrieved from said 
database upon selection by a user. 

1 70. A composition consisting essentially of the 1 lql2.2 spleen gene complex, comprising 

TMD1030 (XMJ 66853), TMD1029 (XMJ66854), TMD1028 (XMJ66855), and 
20 TMD0621 (XM_1 66205). 

171 . A composition of claim 170, wherein said complex consists essentially of the 
chromosome region between STS markers G62658 and SHGC- 154002. 

25 1 72. A method of detecting a pancreas cell, comprising: 

contacting a sample comprising cells with a polynucleotide specific TMD0077, 
TMD0233, TMD0256, TMD0258, TMD0267, TMD0271, TMD0290, TMD0530, 
TMD0574, TMD0608, TMD0639, TMD0645, TMD0674, TMD0675, TMD0677, 
TMD0726, TMD0727, TMD0739, TMD0753, TMD1 111, and/or TMD1 127 of claim 199 
30 under conditions effective for said polynucleotide to hybridize specifically to said gene, and 
detecting specific hybridization. 
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173. A method of claim 172, wherein said detecting is performed by: 

Northern blot analysis, polymerase chain reaction (PCR), reverse transcriptase PCR, 
RACE PCR, or in situ hybridization. 



5 1 74. A method of detecting a pancreas cell, comprising: 

contacting a sample comprising cells with a binding partner specific for a polypeptide 
coded for by TMD0077, TMD0233, TMD0256, TMD0258, TMD0267, TMD0271, 
TMD0290, TMD0530, TMD0574, TMD0608, TMD0639, TMD0645, TMD0674, 
TMD0675, TMD0677, TMD0726, TMD0727, TMD0739, TMD0753, TMD1 111, and/or 
10 TMD1127 

of claim 199 under conditions effective for said binding partner bind specifically to said 
polypeptide, and 

detecting specific binding. 

15 1 75 . A method of claim 1 74, wherein said detecting is performed by: 
immunocytochemistry, immunoprecipitation, or Western blot. 

176. A method of delivering an agent to a pancreas cell, comprising: 

contacting a pancreas with an agent coupled to binding partner specific for 
20 TMD0077, TMD0233, TMD0256, TMD0258, TMD0267, TMD027 1 , TMD0290, 
TMD0530, TMD0574, TMD0608, TMD0639, TMD0645, TMD0674, TMD0675, 
TMD0677, TMD0726, TMD0727, TMD0739, TMD0753, TMD11 11, and/or TMD1 127 of 
claim 199, whereby said agent is delivered to said cell. 

25 1 77. A method of claim 1 76, wherein the agent is a therapeutic agent or an imaging agent. 

178. A method of claim 176, wherein the agent is cytotoxic. 

1 79. A method of claim 1 76, wherein the binding partner is an antibody. 

30 

180. A method of modulating a pancreas, immune, or reticuloendothelial cell, comprising: 
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contacting said cell with an agent effective to modulate TMD0077, TMD0233, 
TMD0256, TMD0258, TMD0267, TMD0271, TMD0290, TMD0530, TMD0574, 
TMD0608, TMD0639, TMD0645, TMD0674, TMD0675, TMD0677, TMD0726, 
TMD0727, TMD0739, TMD0753, TMD1 111, and/or TMD1 127, or the biological activity of 
5 a polypeptide encoded thereby, of claim 199, whereby the cell is modulated. 



181. A method of assessing pancreas function, comprising: 

detecting a polypeptide coded for by TMD0077, TMD0233, TMD0256, TMD0258, 
TMD0267, TMD0271, TMD0290, TMD0530, TMD0574, TMD0608, TMD0639, 
10 TMD0645, TMD0674, TMD0675, TMD0677, TMD0726, TMD0727, TMD0739, 

TMD0753, TMD1 111, and/or TMD1 127 of claim 199, or fragments thereof, in a body fluid, 
whereby the amount of said polypeptide in said fluid is a measure of pancreas function. 

1 82. A method of claim 181, wherein said detecting is performed using an antibody which is 
specific for said polypeptide. 

15 

183. A method of claim 181, wherein said detecting is performed by RIA, ELISA, or Western 
blot. 



184. A method of expressing a heterologous polynucleotide in pancreas cells, comprising: 
20 expressing a nucleic acid construct in pancreas cell, said construct comprising a 

promoter sequence operably linked to said heterologous polynucleotide, wherein said 
promoter sequence is selected SEQ ID NO 258, 261, 262, 265-267, 270-272, 275, 278, 279, 
282-284, 287, 290-293, 296, 297, 300, 303, 306, 309-314, 317-320, 323-326, 329, 332-333, 
336-338,341, and 344. 

25 

185. A method of assessing a therapeutic or preventative intervention in a subject having a 
pancreas or lymphoid disease, comprising, 

determining the expression levels of TMD0077, TMD0233, TMD0256, TMD0258, 
TMD0267, TMD0271, TMD0290, TMD0530, TMD0574, TMD0608, TMD0639, 
30 TMD0645, TMD0674, TMD0675, TMD0677, TMD0726, TMD0727, TMD0739, 

TMD0753, TMD1 111, and/or TMD1 127, or a polypeptide encoded thereby, of claim 199 in 
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a tissue sample comprising pancreas, lymphoid, or reticuloendothelial cells 



186. A method of claim 185, further comprising assessing the expression levels of a plurality 
of said genes or polypeptides. 

5 

187. A method for identifying an agent that modulates the expression of TMD0077, 
TMD0233, TMD0256, TMD0258, TMD0267, TMD0271, TMD0290, TMD0530, 
TMD0574, TMD0608, TMD0639, TMD0645, TMD0674, TMD0675, TMD0677, 
TMD0726, TMD0727, TMD0739, TMD0753, TMD1 111, and/or TMD1 127, comprising, 

10 contacting a pancreas, lymphoid, or reticuloendothelial cell, with a test agent under 

conditions effective for said test agent to modulate the expression of TMD0077, TMD0233, 
TMD0256, TMD0258, TMD0267, TMD0271, TMD0290, TMD0530, TMD0574, 
TMD0608, TMD0639, TMD0645, TMD0674, TMD0675, TMD0677, TMD0726, 
TMD0727, TMD0739, TMD0753, TMD1 1 1 1, and/or TMD1 127, of claim 199, and 

1 5 determining whether said test agent modulates said gene. 

1 88. A method of claim 1 87, wherein said agent is an antisense which is effective to inhibit 
translation of said gene. 

20 1 89. A method for identifying an agent that modulates the expression of a polypeptide coded 
for by TMD0077, TMD0233, TMD0256, TMD0258, TMD0267, TMD0271, TMD0290, 
TMD0530, TMD0574, TMD0608, TMD0639, TMD0645, TMD0674, TMD0675, 
TMD0677, TMD0726, TMD0727, TMD0739, TMD0753, TMD1 111, and/or TMD 1 127, 
comprising, 

25 contacting a polypeptide coded for by TMD0077, TMD0233, TMD0256, TMD0258, 

TMD0267, TMD027 1 , TMD0290, TMD0530, TMD0574, TMD0608, TMD0639, 
TMD0645, TMD0674, TMD0675, TMD0677, TMD0726, TMD0727, TMD0739, 
TMD0753, TMD 1111, and/or TMD 1 1 27 of claim 1 99, with a test agent under conditions 
effective for said test agent to modulate said polypeptide, and 

30 determining whether said test agent modulates said polypeptide. 
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190. A method of claim 189, wherein said test agent is an antibody. 

1 9 1 . A method of detecting polymorphisms in comprising, comparing the structure of : 

genomic DNA or RNA or cDNA comprising all or part of an allele of 
5 TMD0077, TMD0233, TMD0256, TMD0258, TMD0267, TMD027 1 , TMD0290, 

TMD0530, TMD0574, TMD0608, TMD0639, TMD0645, TMD0674, TMD0675, 
TMD0677, TMD0726, TMD0727, TMD0739, TMD0753, TMD1 111, and/or TMD1 127, 
with SEQ ID NOS of Table 23 of claim 199. 

10 1 92. A method of claim 191, wherein said polymorphism is a nucleotide deletion, 
substitution, inversion, or transposition. 

193. A method of identifying a genetic basis for a pancreas disease or disease-susceptibility, 
comprising: determining the association of a pancreas disease or disease-susceptibility with a 

15 gene of claim 199. 

194. A method of claim 193, wherein determining is performed by producing a human- 
linkage map of said gene. 

20 1 95. A method of claim 1 93, wherein detemiining is performed by comparing the 

nucleotide sequences between normal subjects and subjects having a pancreas disease. 

196. A non-human, transgenic mammal, or a cell thereof, whose genome comprises a 
functional disruption of a gene represented by TMD0077, TMD0233, TMD0256, TMD0258, 
25 TMD0267, TMD027 1 , TMD0290, TMD0530, TMD0574, TMD0608, TMD0639, 
TMD0645, TMD0674, TMD0675, TMD0677, TMD0726, TMD0727, TMD0739, 
TMD0753, TMD1 111, and/or TMD1 127, of claim 199, and which has a defect in pancreas, 
lymphoid, and/or reticuloendothelial disease function. 

30 197. A mammalian cell of claim 196, wherein said cell is a mouse cell. 

198. A method of selecting a gene predominantly expressed in pancreas tissue from a 
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database comprising polynucleotide and amino acid sequences for genes, comprising: 

displaying, in a computer-readable medium, a polynucleotide sequence or polypeptide 
sequence for TMD0077, TMD0233, TMD0256, TMD0258, TMD0267, TMD0271, 
TMD0290, TMD0530, TMD0574, TMD0608, TMD0639, TMD0645, TMD0674, 
5 TMD0675, TMD0677, TMD0726, TMD0727, TMD0739, TMD0753, TMD 1111, and/or 
TMD1 127, of claim 199, or complements to the polynucleotides sequence, wherein said 
displayed sequences have been retrieved from said database upon selection by a user. 

199. A composition comprising genes and/or polypeptide which are expressed 
1 0 predominantly in pancreas tissue comprising: 

TMD0077, TMD0233, TMD0256, TMD0258, TMD0267, TMD0271, TMD0290, 
TMD053O, TMD0574, TMD0608, TMD0639, TMD0645, TMD0674, TMD0675, 
TMD0677, TMD0726, TMD0727, TMD0739, TMD0753, TMD1 111, and/or TMD1 127. 
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tgtacccaga cagcgcctcr tctacCM« aggtcggg« actgaaaaac gttccagtga 
aaaaaa«ag gcctaagacg attttagaaa taatccgtaa tggcagtttg caaaa.attt 
ttagtggcag aatgctcaaa agaaatccta Ctaacacaac aacatacaaa agacacaaag 
cctatggctc acagcaggag aggggaaacc gg=aaaa«c ccaagtgtgc ca««=tct 
cacactocgc ag=aag«= C gtcattccta caaaactccc ac«=c«ga gt £C ccc=aa 360 
gtt agct=ag cacggaaaa, tgaagtgcgt tacaaaacgc cacaaagcca gtcacccccc 1020 
tttaccaccc cggtgaczat t c««c=tg aaagaagaat ettctcectt atacraatgc 1080 
actaacgcta Cttattetta tt«ac tC =a cttact.act cctgagacag a«=tca«, 1140 
tgtcacccag tccggagtgc agaggcacaa tctrggctca c=g=aac«c =gc«==cgg 1200 
gccaagcga acctcacgcc ccagcctccc gagnagctgg gatcacaggc gcgtgcrgcc 1260 
.cacceggct aa t ««g« ctcctagcaa agaccaggtt «g==at,tt gc=gaggc=g 1320 
gtcttgaacc cccggcctca agcaacccac c=acc«ggc cccccaaagc g«ggga«a 1380 
caggtgtgag ccaccacacc tggctaatgt t at« t «,t «cac C ,«g act=aa=g« 1440 
.cocttw gaacttccaa tagtattcct cactgtrccc ttrggagatac aaaaag«c= 1S00 
cagtaaacag acg t g«,c=c acaccrttac ttagagacca tggaata=-.= eaccccctrt 1S60 
ceatttcu ggttggataa ac=gaagc== acatgactat gcctgaatat tacrcactct 1S20 
Ctcg««ac atcc-.gacca gcrtcaggta gccgaagtta acg««c=a crctggagag 1680 
e ,ag«gc« tgggcrtata gtaagtgaca aaaacaacaa «tctct«« acataagaag 1740 
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gaaaactatt agcaaacttc ctaatccttg gtcagagaga taacctgttc ttcacattag 
agaaggcctc caaactggct atcagttatt cttttgcata ttttgcctaa ttcttctttt 
agcaggcatt ttaatggggg aatgaagaat tccatcaaat atctggaaat gcctgccacc 
tgcaaacttt gtgtgaaatt tcccgtacat ttccactctc ctttctggat cctggc«« 
acctctgtcc ctgactctcc tttatagaag tgctcccc atg gag e« gtc ut aag 

s a a 5 s ss a « = = = = a s 25 
a a a a a ss a a s a a = a = = s 
a is a a; a a 5= a = a a e a a a c 

40 45 

r-<- rtc ct<- qcc ate ctt tct tgc tct gag 
= L eu SS Thr SS SSI £ E £ - ^a tie Leu Ser Cya Ser «. 
55 6° 65 

.i-t- r„<- tat acc ttt gtc act gta ccc aag atg ctg gut gac ctg ctg 
Ue Cys Tyr Thr Phe ?al He ?.l Pro Lya «c Leu val Asp Leu Leu 

af _- rrr -tc eta aqc tgt gec ate caa atg ttt 

Ser til lyl tyf T*r HI SS £ a S» c'ys Ala lie Gin Met Pfce 
90 95 
r-<- e-e ttc ttt ggc ccc tct cac tec etc ctg ccg gca gec atg 
Ser Phe Leu Phe Pfce Ily Ser Set His Set Phe Leu Leu Ala Ala Met 
105 li0 113 

SS S S 5 S S S S S S S 2 S S 5 « 

120 125 

a a a ss a a a a ss a a s s a a k 

135 ^° 145 

S S= £ {£ fS = S S = i = = ? " - S = 
SSES=S2=ESSS55S= 

170 175 

^ rtP( . rt . e aaa ctq gca tct cag cac tec ggc ttc agt cag ctg gtc 
p~ tit III Leu Ala Set Gin Hi, Sex Gly Phe" Set Gin Leu Val 

135 190 195 

a s a a s a s a ss a a a a a a a 

2Q0 205 210 

a a a a a i ss s s = i = s *" » il; 

s 3S e 2; s s = s SS S IT, E £ s s s 

235 2**° 

a a s a a a s a a a a s a s a a 

2S0 255 ' 

a ;s a. a s a a a s a a s a a a a 
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265 



270 "5 



rrr aat cca atg att tat agt ctg aga aat 
S :X C e E £ no -2 £ £ P» He! II. Ty= Sec U. ^ 
280 295 

aag 9 aa «c aaa cca gc= cca cga aga £ «« £ £ £ £ £ 
Lys Glu Phe Lys Sec Ma Leu Arg ^0 5 310 



255 300 



=„ c,t age tea agagccattt tttaaactac taatgcctag tacatgccag 
pro Leu Ser 



2900 



2948 



3000 



3060 



3360 
3420 
3480 
3540 
3500 
3 660 
3720 
3780 
3840 



gca g aac g c g »t««tK .**«*«« a c«aatt ge =ca g = t ==a= t g taaca=aa 

gaacat c t ca ca.a.gagaa gaacgaggct cacagaagtc aagacag.c. ggc« C ccac 3120 

cctccacgat ac^aacaa gactaatcag aca= ggg aa= aga g ca=a=a g =t==ataac 3 i8 0 

aaaCCt aa« atattttact g =«caaa C a ttgccaac.t aaaaactaat acgagagcaa 32,0 

agat g =ac= t aaac Cg atga g agccgcg C = ttg aa gt aga gagctcg.ac aca.caggaa 3300 

agaaaag ac g ^ccaaaaa aaaaaaaaga aa g aaaaaag a.a.aaaaaa g gaaaacagc , - 

aggaaaccca e «atccgca c«ccc C r« ccaaagaca acagaaaact «gg t =c=ac 

acatcctgct acaaac=«g tt.teece- — « taacctacat 

accgaaacac =«ggc=t« acccggggcc C =««g«r gaggcggaac 

= a = t «acg g tccccttcct g atg=acat g ftgtccetc acaeaceagt g c gt c t tag= 

ccccacatct g c««gaga caccatacta att.gctcCC Ctcaaggaag ctactagcat 

cgcccactcg cgaaa.atc tcaag.aatt ccaagcaaag ggcttgagtt aataccaa.a 

gaaggctaga tccctagaaC gaccagaaaa c.catggaaa accctccagt gactc== tCt 

gccccacaag acaacgccaa gggtccttca ccgccaegaa tct.tc.tct ag«c==ac= 

caC c = =ttca g tattat=at actttctaca t gcc««,t 3,00 

a caccccgaa g c=aac=aa= Cac.cgcccg CCtcaaaaca aataaat.cg aCgaacaaaa 3960 

taaac g t gg c ««g===t= ataggcccca tcgc=tgg« caagatagee ccagcaaaca ,020 

gaaaaacgag gg aaaatacc ccaccagttc aagttgaccc cctgaagaaa aagrgcatgc 

.ggegataga gg a g a g aata =taa g ataaa cccaatt.ag a C c g aa tgg = ata^a, 

tttcccagag aaactgagag ttaacccgca tgcaacctga agggcaacta aaag t =«=a 

gg ta aaggg g acaccct.ta gg a=agaaga aacaatgtgc acaaaacccc tgaa g caa g a 

.ctggacgag ccggagacaa gcaaagaagg c=-^acaaa tgccgtt.ta aaaatgetc. 

tcaattgaca aaactatata CaCtaCgg, ^aaaac.cg atattctctc c=a t =ct:,« 43.0 

gg ctgc«gt t =a«= t ,a C ggeatttccc .tegccgcgc agaagctc« 4440 

agaccccact egtcaatett gg=««*« gccaccgcct tc gg tg«ta gacacgaagg ,500 

cc ct g ===at gcctacgccc c.aatgg.ac tgcctag.tc ttcttctagg g— atgg ,3.0 

RBUn tet aacatgtaag tc«tta«= acctggaaca aat««ota caagg^gtaa 

ggaagggatc =ag«==ag= — cggccagcca gtcctcccag =accac«a t 

.aaacaggga ac=««=== =at«c« g c ««g t caga =aaaggg«a aracccagaa 

r ,,^ a acttacaaga a aa aa acaaa caaccccatc aaaa a gc gg g 
cccacaacga a ctca a acaa actw"<"j 

caaaggatac gaacagacac crc.caaaag aagacattta tgeagecaga aaacacacga 
aaaaacgccc a t =ac-.ggc= a.caga.aaa tg caaac=aa aac=acaa tg aga t a==a C = ,920 

aprA ,, a , aa agecaggaaa caacaggtgc gggagaagat 4980 
ccacaccagt tagaaeggeg atcattaaaa agt^ 
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4 932 



<210> 13 

<211> 313 
<212> 

<213> Homo sapiens 



<400> 13 

M et Glu Gin V.1 »» Lys Thr Val V.I Arg Glu Phe Vai Vai Leu Gly 



5 



? ne Ser Ser Leu Ala Arg Leu Gin Gin Leu Leu Phe Val lie Phe Leu 
20 2 " 

L eu Leu Tyr Leu Phe T*r Leu Gly Thr Asn Ala He lie Xle Ser Thr 
35 40 

II. val Leu Asp Arg Ala Leu His Thr Pro Me, Tyr Phe Phe Leu Ala 
.50 55 

rie Leu Ser Cys Ser Glu Xle Cy S Tyr Thr Phe Val lie Val Pro Lys 
65 -70 

Met Leu val Asp Leu Leu Ser Gin Lys Lys Thr lie Ser Phe Leu Gly 
85 * u 

C y S Ala He Gin Met Phe Ser Phe Leu Phe Phe Gly Ser Ser His Ser 
100 105 

Phe Leu Leu Ala Ala Met Gly Tyr Asp Arg Tyr Met Ala He Cys Asn 



115 120 



?C o Leu Arg Tyr Ser Val Leu Me C Gly His Gly Val Cys Met Gly Leu 



130 



135 



«et Ala Ala Ala Cys Ala Cys Gly Phe Tnr Vai Ser Leu Val Thr Thr 
US " "0 155 

S er Leu Val Phe His Leu Pro Phe His Sec Ser Asn Gin Leu His His 



1S5 



Pne Phe Cys Asp He Ser Pro Val Leu Lys Leu Ala Ser Gin His Ser 
180 135 " " 

SI, *he Ser Gin Leu Val lie Phe Met Leu Gly vai Phe Ala Leu val 

He Pro Leu Leu Leu He Leu val Ser Tyr He Arg He He Ser Ala 

210 215 

Xle Leu Lys tie Pro Ser Ser Val Gly Arg Tyr Lys thr Phe Ser Thr 
225 230 23 

Cys Ala Ser Kis Leu lie Val Val Thr Val His Tyr Ser Cys Ala Ser 



24S 



Phe Ue Tyr Leu Arg Pro Lys Thr Asn Tyr Thr Ser Ser Gin Asp Thr 
260 2S - 
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L eu lie Ser VI Ser Tyr Thr II- teu T*r Pro Leu Phe Aan Pro Met 
275 280 

Glu Phe Lys Ser Ala Leu Arg Arg Thr 



lie Tyr Ser Leu Arg Aan Lys 



oqc 300 

290 



lie Gly Gin Thr Phe Tyr Pro Leu Ser 



305 



310 



<210> 14 • 

<211> 24 

<212> ONA 

<213>. Homo sapiens 

<400> 14 24 
ccrgtccacti ctgggcacca atgc 

<210> 15 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<4Q0> 15 24 
ctggttggag gagtggaagg gcag 

<210> 16 

<21l> SO 

<212> DNA 

<213> Homo sapiens 

Ucc^t", tatataaaaa catataacta at a=acacac actcatacac 

<210> 17 

<21L> 50 

<212> DMA 

<213> Homo sapiens 



« t £gaagC atataaatga agactggaca c=agcaaga<= atactggac, 



50 



<210> 13 

<211> 50 

<212> DNA 

<213> Homo sapiens 

^ggaga caraaaaagr ccccagcaaa cagatg^g =t=aca t =« 

<210> 19 

<211> 50 

<212> DNA 

<213> Homo sapiens 

lactate, t aaaaat=ca e.ggactaga accagctg.c «=acgtgc= 



<210> 


20 


<211> 


960 


<212> 


DNA 


<213> 


Homo 


<220> 




<221> 


CDS 


<222> 


(1) • 


<223> 





48 
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10 15 



c*c tec tct atg ttc ccg cat gcg cac aga ggt ggc etc tta ttc ,ttt 
Leu ?ll sic Met Phe Pro Hi 3 Ala His Arg Gly Gly Leu Leu Phe Phe 
20 25 J0 

art ccc ctg etc etc ate tac gga ttt ate eta act gga aac eta -ata 
At Pro HI Leu Leu He Tyr Gly Phe He Leu Thr Gly A 3 n Leu He 
35 40 * 3 

, t - can ata age atg gee ctg cac ace cct ttg tat 
£? lit tl tit SS E! Sy «et La Leu Hi, Thr Pro Leu Tyr 
50 55 

S S S ffi K = S S 2 S3 £ 5 ;s IF 



ttt 96 



65 



s< si a a a s a s = s a a a a s a 
s a a a a =■= a i - s a a s = as 

100 105 

s a si £ £ a a a s a a a c a a a 

-115 120 



225 



s is is 5 a a a a a a a a a s s a 

245 250 

a a a a a a a a a a a a a a a a 

260 265 270 

s a a a a a a a a a s a a a a a 
s a a a a a a a a a a a a a a a 

295 JUU 



290 



a «rr rrr ere cac tat cag aag agg get: ggc tgg get ggg aaa tag 
25 Arg til l£ Ss Tyr GlZ Lys* Arg Ala Gly Trp Ala Gly Lys 



144 



192 



240 



288 



336 



384 



;c aaa ctt 4 32 



430 



528 



e a a a a a a a a a a a a a a a 

130 135 

a a a a a a a a a a a a a a a a 
s a a 52 a a a a a a a a a a a a 

155 170 

ca£7 a „, ttc t gt gat ttc aca cct gtg ctg age ttg gec 576 

til S SS SS m HI Cy 3 Lp Phe Thr Pro Val Leu Ser Leu A! a 
130 13S 

egc aca gat aca ttc eta gtg gtc att gtg gat gec ate cat gca gcg 
Cys Thr Lp Thr Phe Leu Vai Val lie Val Aop Ala lie Hi, Ala Ala 
,195 200 - UJ 

— «4- a rrr tec eta gtc att get eta tec tac ate egg att 

SS Ue 52 S ■« £ Leu Val lie Ala Leu Sec tyr He Ar, Xle 
210 2 " 220 

s a a a a a a a a a a a a a a a 

230 



624 



672 



720 



768 



ttt 316 



912 



960 



305 



310 
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<212> PR* 
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<400> 21 

Met Thr Gin Leu Thr Ala Ser Gly Asn Gin Thr ^ Vei Thr Glu Phe 



1 



Le u Phe Ser M Phe Pro His Ma His Aru Gly Gly Leu Leu Phe Phe 
20 25 

t T.n tpu lie Tyr Gly ?he lis Leu Tnc Gly Asn Leu He 

He Pro Leu Leu Leu lie l/£ 45 



35 40 



„et Ph. Ue V 3l Ue Gin Val Gly «eC Ma Leu His Thr Pro Leu T,r 



50 



55 



Phe Phe Ue Ser val Leu Ser Phe Leu Glu II. Cys Tyr Thr Thr Thr 
65 70 

Thr He Pro Lys Her Leu Ser Cys Leu lie Ser Glu Gin Lys Ser lie 
8 5 



rin MPt Tvr Phe Phe His' Ser Leu Gly 
Ser Val Ala Gly Cys Leu Leu Gin Met T/r *ne ^ 

100 103 

XX. Thr GXu Ser Cys Val Leu Thr Ma Mer Ma He Asp Ar, Tyr Xle 
115 120 

He cys Asn Pro Leu Jg Tyr Pro Thr lie Her He Pro Lys Leu 
130 133 

cy s lie Gin Leu Thr Val Gly Ser Cys Phe Cys Gly Phe Leu Leu Val 
145 150 

Leu Pro Glu'lle Ma xrp He Ser Thx Leu Pro Phe Cys Gly Ser Asn 
X1 . His Gin lie Pne Cys Asp Phe Thr Pro Val Leu Ser Leu Ala 



Gin 



180 



Cys Thr Asp T*r Phe Leu val val He val Asp Ma He His Ala Ala 
195 200 

(Uu He Val Ma Ser Pne Leu Val He Ala Leu Ser Tyr He Arg He 



210 



215 



Ue He val He Leu Gly «et His Ser Ala Glu Gly His His Lys Ma 
225 230 

Phe Ser Thr Cys Ma Ma His Leu Ma Val Phe Leu Leu Phe Phe Gly 
245 250 

Ser Vai Ma Val Mec Tyr Leu Ax, Phe Ser Ala Thr Tyr Ser Val Phe 
260 263 

Trp Asp Thr Ala He Ma Val Thr Phe Vai He Leu Ma Pro Phe Phe 



275 2 90 
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Asn Pro He He Tyr Ser Leu Lys Asn Ly 3 Asp Met Lys Glu Ala lie 



295 



Gly Arg Leu Phe His Tyr Gin Ly S Axg Ala Gly Trp Ala Gly Lys 



305 



<210> 
<21i> 
<212> 
<213> 



22 
24 
DMA 

Homo sapiens 



<4G0> 22 

ctctatgttc ccgcatgcgc acag 



24 



<210> 23 

<211> 21 

<212> ONA 

<213> Homo sapiens 

<40O> 23 

gcaaggtgga aatccatgca atctcag 



27 



<210> 24 

<211> 50 

<212> ONA 

<213> Homo sapiens 

a"acaga=gc caaaaaa-.ga ccaaacctac agaaaatatt tccagataat 



50 



<210> 25 

<211> 900 

<212> ONA 

<2X3> Homo sapiens 

<220> 

<221> CDS 

<222> (1) ..(900) 

<223> 

'as s ass s = s s s = = ss s sss 
12 2 s = s si s = = s a s a = s = . 

20 23 

ss s s = w° s s = •» = -» ? s = a s 
s s s a c s as s s = = = = - 1? 

S3 70 

sasassssgssssass 

100 103 

" c r 25 £ SS US s & - S 2S e s s s tie 

Tyr Asp Arg Tyr 7al Aia 125 
US i- * u 

erg gtr eta gc= === age tct t«t ggc c=c cc, ac= tct gtg act g« 
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43 



95 



L44 



192 



240 



298 



336 



384 



432 



WO 03/089533 
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oho rvs Glv Phe Leu Thr Sec Val Us Val 
LeU Val Leu Ala Ser Ser Phe Cys Gly ^ 

130 xJJ 



1JU 

v rrc etc tot gee tec aat egg ate aac 

E tit HI val SS ?2 Leu - C% Jl. ser Asn Arg U. *» 
145 150 

- -= ffi £ - & 55". E S S5 & jS L P 

His Phe Phe Cys Asp He Ser ero ^ q 17S 

165 

» t« ttc etc age att ctg gta ttq 

aee aae ctg aag gag atg gtc ate tt- t ^ u> L V ai Leu 

Thr Asn Leu Lys Glu Met Val tie ? l90 
180 

195 ^ UU 

acc ac = C cc r .« r = « ^ |« gr y ss s s e ss s 

Thr lie Leu Lys He Ser Ser vaj. 22Q 

210 215 
aC c cgc get ccc cac ccc aca gtg gec £c £ cac cac ge £ £ 
Thr Cys Ala Ser His Leu Thr Val vai ^ 240 

^ Aca tec ctg tac tct tea gat aag gac 
tec ctt ate tac ttg agg ccc aca tec g ^ ^ Asp ^ 
Ser Phe He Tyr Lau Arg Pro Thr ^ 25o 

245 

_ act cca eta etc aac ccc 
S S ?2 Si 5S £ Tyr Tor |2 "e X., Pro Leu Lau Asn Pro 

ctt gt = caC - ccg aca aac « g. £ aag «« ccc ccg aca aag 
Leu Vai Tyr Thr Leu Arg Asn Lys GXU MJ 
27S " 

aar ccc aaa acC gCa Cga 



<210> 26 

<211> " 9 

<212> PRT 

<213>. Homo sapiens 

<400> 26 

M ec XX, mr OXu Ue Leu XLe 01, - Ser >sn Leu CXy A f 

1 3 

Gln Ila Leu Leu P*e P*e II. - Lau Leu v a X Tyr Lau T.r Tnr Leu 

Me c AXa M n *r ~ II. »« vaX IX. His Leu Asp Arg - Leu 
35 * 

HiS Tnr ? ro «ec Tyr Pne - «- ^ «~ ^ ^ S " ^ ^ 
SO 30 

r tie Val Pro Lvs Met Leu Thr Asn Leu Leu Ser 

Cys Tyr Thr Leu Vai Ila vai era ^ .30 

65 

^ n. ? ro T*r Ue Ser Pne Ser GXy Cys vaX v a X CXn Leu , f Leu 

, he vex GXy ,eu AXa Cys T*r Asn Cys Pne Leu Ue AXa VaX «ec GXy 
100 



T/US03/11497 



4 80 



523 



575 



624 



672 



720 



81S 



864 



900 
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Tyc Asp Arg Ty. Val Ala lie Cys Asn Pro Leu Asa Tyr Thr Leu lie 



Ala Ser Ser Phe Cys Gly ?he Leu Thr Ser Val He Val 

130 



Leu val Leu Ala Ser Ser Phe Cys wy ™ — 



As. lie Leu val Phe Ser val Leu Leu Cys Ala Ser Asa Arg He Asn 
145 150 

His Phe Phe Cys Asp He Ser Pro Val Ue Lys Leu Gly Cy, TU up 



16S 



Thr Asn Leu Lys Glu Met val He Phe Phe Leu Ser He Leu val Lau 
L eu val Pro Leu val Leu lie Phe Ue Ser Tyr lie Phe lie Val Ser 



195 



200 



Thr Ue Leu Lys lie Ser Ser Val Glu Gly Gin Cys Lys Ala Phe Ala 
210 215 



Thr Cys Ala Ser His Leu Thr Val Val Val Val His Tyr Gly Cys Ala 
22S 220 "5 

Ser Phe lie Tyr Leu Arg Pro Thr Ser Leu Tyr Ser Ser Asp Lys Asp 

Arq Leu Val Ala Val Thr Tyr Thr Val He Thr Pro Leu Leu Asn Pro 
260 265 

Leu val Tyr Thr Leu Arg Asn Lys Glu Val Lys Met Ala Leu Arg Lys 

val Leu Gly Arg Cys Leu Asn Ser Lys Thr Val 
290 2 95 



<210> -27 

<211> 29 

<212> DNA 

<213> Homo sapiens 

<400> 27 

tgtcaatatc ctggcgttca gtgtgctcc 



<210> 28 

<21i> 30 

<212> 0HA 

<213> Homo sapiens 

<400> 28 

cacctaccca gaacctttict: cagagccatc 



<210> 29 

<21i> 50 

<212> 0NA 

<213> Homo sapiens 

gecacrggtg cataagcacg cagegcaaag gaaatacraa aactagaaco 



<210> 30 

<2H> 50 

<212> 0NA 

<213> Homo sapiens 
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16U 200 ?CT FINAL. ST 2 S 
c«cttca« tataacatga gggggcttgg ctagatattt aacagcctgc 



50 



<210> 31 

<211> 50 

<212> DNA 

<213> Homo sapiens 



g«£ac«t taacagcctg cctgtatcga ccacttatgc atcaggaaac 



50 



<210> 32 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 32 



««g.g«a .gtatatgag agactgggta catcactttt tacttgtttc 



50 



<210> 33 

<211> 5086 

<212> DMA 

<213> Hcmo sapiens 

<220> 

<221> CDS 

<222> (203.4).. (2972) 
<223> 

^tccaaatg gtgaaagaga ttctagaaca aggaaagagc tacagcaaag gtttcaaacg 
acacgccact gaaca=a«t gatcgacgga aacgcagaac ctaatttaga atttaacagg 
atcactctgg tgtgtcgaga tgaggctaca agtgaacaaa tgcaagtagg gagatctgtt 
aggagccaat tacag-.aaga ggggagagat aaaagcgact: cggaccgagg tggtcaaaca 
tag*cag«= ctggatatat gagagaaaga tagaaacaag gacgactgca ggagtttagc 
ttgccagccg aaagaccgca atcgccatca c=tgtgacgg ggaagactag gggtagagac 
cccaggagtt cagtttgaga tggctcctcg actcccaaga ggagatgtga gtaggcagtg 
aaacacacga gcccggagca gcagagaaaa atatcgcct, agacacggac ttagacgcct 
tcaacacacc tatagtgttt aaagctctgg tatcggacgg tatagagcag aggagttgag 
tccataCaga agagaaaaaa aaaagacraa acactgacca cgggcaccgx gacatcaaaa 
ggacggggca tggaggagaa accaaa,«, gagaatgaga aggaatgact aataagatag 
aaagtaacca aaagtatagt accccgagaa ccaagtcaag gaagrgtgtg aacaggctgg 
acaaaccaac acrgtcaaga aacagacagt ccaagtaagc cgaggaatga gaaatgacca 
tcggatccag ,aaatc==ag a E aa= t aatg tctatgagaa aggaggctrt aatggagcgg 
tggtagtata aacctaacra gagcgggt-,-. aagaagaaac «aaagagag gcactaaagg 
caa=,cgta £ agccgacccc cggaagag« t==« S cagg gacacagaaa gaaatagagc 
agtggccgtg ggatgagcaa agagaaagaa tctaaggctc c t gc««« g.ttgctcag 
tagatgagaa taatagcatg ««cacacr gacagagcat C ==a=,aaag ag«gcacaa 
tagttagtt, utctcttta ctctgtatta caatattagt: ctgtraacat caggtgccac 
a ««ac«g. «ta„t===t gtteemagu taatgcccag agcactgaaa ataatcaacz 
atrgttaca, tgac«=aac acagcagagc atgtatactc aacacctaca gaagcaataa 
accagaaaag agcatKgaa gttgatagag ggggaaatgg caggaagaac tgatgaagcg 
gccacag.c. gaagctgaaa cgcagaaaga tagar«gc= tectgtetct =«zggc«c 

?age IS 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
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tttatttact 


ctaaccttcc 


cattcttgac 


tggagctctc accagtgtcc 




1440 


taaactctga 


cctacatgcc 


cctgaaagat gctagcagac ctgagttctc 


a taaaggaa t 


1500 


aggagggagc 


agaagggaaa 


acaactgatt 


cctcggtagc cagaaagttg 




1560 


caaattaaaa 


tgagaaatta 


gaaaataata 


ttcaaatcat atacatttgg 


tccagcacgg 


1520 


tatcaatata 


ttaccagtat 


aaatgacgat 


tctcacccsa gatgaacaat 


acgnataaat 


1580 


gtcaatatat 


accttggatt 


agaaatacct 


aaattectaa aatctatata 


gattcta ttg 


1740 


agaaagccaa ctgggttaca 


ggatggatta ggaaggccaa aaatgagctg 


tgttaatcag 


1300 


ggaagactaa 


acataaaggt 


gaatagtctg 


aaggaggctg ttgacaggaa 


gggcagggag 


I860 


ggatggaatt gaaatgttga 


cctcccaaag 


catttactta gagggcttta 


ctctggaggt 


1920 


gagagaaggg 


agggcaatag 


taatctgagg 


gctgccttct tgttagaacc 


cCatagttca 


1980 


actttctttc 


ctatccttcc 


acacttcaca 


tctagggaca tgaatggtga 


gca atg 
Met 


2036 



ssiSSS.ssaEasssssz 

S S 2 IS S K S S S = S = 3 3 S = 

20 25 

s s = S! s a s; s a = s = a a a 

35 40 45 

5 2 S = 5 = = S S 2 J = £ C S S 

SO 55 

s = s = as = s s s s e c ss s ts a 

^r* n C a aac ctg etc age gag aaa aag acc ate tea etc cct ggg tgt 
HI III ten III Leu Sec Glu Lys Lys Thr lie Ser Ehe Ser Gly Cys 

as 90 

= a S w s s ss is s s; a s s s 

loo i° 5 110 

s a s s a s ss sj s s s s s a as s 

iiS 120 

s s g s s = = = = = = s c e s s 

s g 5 a a; is = ffi g is c a s s = 

150 133 

ctg a« tea =gc etc c=a etc tgt 99= === a " .« =ag «c gc= 

Leu He Set Arg Leu ?ra ?he Cy= Gly Pro Aan Arg He Gin !U 3 Va. 

165 I 70 . 

... e _- aac c1:c cee cct gtg ctg age ctg get egc act gat acg tct 

£ Cy S LI me IS Sro £? Ser Leu Ala Cy 3 Thr A,p Thr Ser 

180 185 

M f ttfc art ata aat Ccc tgc aag ate eta gec 

lit tin lit tit SS Pne 55 He A3. Ser Cy f Ly 3 He Leu Ala 

]_9 5 200 ^ u:3 

s ± = s s = s = s a s s s s a 
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2084 



2132 



2180 



2229 



2276 



2324 



2372 



2420 



246a 



2S16 



2564 



2612 



2660 



2708 
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215 220 2 " 

210 



s s s s | s = 85 » a » s s i s 
k s = s s 52 s - 1| = s s; = a 2 s 

245 " U 

j-r-a eta aac cat gac cag gec 
at g tat gtg cag ccg aag aag age tac tea ctg 9 ^ ^ ^ 

Met Tyr Val Gin Leu Lys Lya 5<u cy= 27Q 
260 2bJ 

S2 S E SS £ SS |2 - S £ 5£ 2| - - SS E 

t ac a g c «, =,c aac aa, jk £ £ « £ £! £ E S2 ^ 
Tyr ser Leu Acg Asn Lys Slu II- i-ys u ^ 3(j5 



290 295 



aag a g a acc ggg .« «, g =a ^a gccwcc, — aa gg c= ggg = 

^ . r i * ei w TIP Leu Ala 



2755 

2804 

2852 

2900 

2948 

3002 



Lys Acg He Gly lie Leu Ala 



ctgagga£ a C 9gCgg c=c=a ggg a C caaca gtgg c=a g a g ac g a g aaa« aaaaactca, 
egcCCtt «a Cg c ggggtgg t 5W g caa gtg c tg ac tg actt=c a gtgtt a C a g 
cga =c«=a C ac Cg c= Cg =t gg a g c=acac C c gg =« g a g a=ca g a g ac, 
caca.ccctc caacat.ac, ta gtg =a gCg a^tcaaaa = t =a g a CgC , Wt«e 
ac«a ggCC c aac cc^cet*. =— g «« t a gg c a«« C =aaa 

c «ac Ctg a= ttaatacaaa ta t a g ~a gg acaaaa Cg c g a tC =a Cgatg 

t ct tttgC ac cac ttg =aa C «t«c.«t g9 a g aa g acC gg ta=a gt a g aaaaaa g ca C 
gctttCtg aa «*«..«• t a«=a g «a =« g =taat C 

acCtaa t « C t a g aaa gC aa create, ct^t. aC«=a t « C tc g a t aa Cgg 
aa gagCg « t t g aa C accaa tgt aaac=ac a g6 ,=aca gC 

gtctg aca tg t a ggtg a t3g caaacaaa.a a gg ac W « «*.««« «a C tc tg c 5 
aa g a=«=a= .tc.«.c« tggg t=c t a g aacaaca.c a gt aaaa=a t aaacaaacaa 
aaa.ac.ee =aa gt a» tC =t==aaa gg a aa gg a g =aaa =ca g cca g aa gg aa C ac ttg 
t aca g ca C ac aagcatacca cac^aaaa 9 ,a t a g «C, ccaca g cc« g c=t g acaa ■ 
gtcC cac gC a ==c gt « = a g t ggt ==caac a,ccac gg == a gt a t aat gC ac g aaa g <a C 
a ggag « g a g t =a gCgg aaa g aaa C a gg a C <a«««ac ac= g aac=ac «««a«g 
aa« gt a ag = t aa«at«= t g aaaaa t aa tt =caaaa. g t a g =a C a Cg a 

gag acc, ggg g a„=aat=a a C a g ctaaca «.t*.«c «tac gt acc ceccacgaa 
eggaggat =a aatat.aacc acaagaaacc W *«t a t a g aa=« C ~at 
cacaaaaeac t « C aatac= acac.c^aa a gg cat C cac c=ac==ac g c a.tcaaatta 
acac g ,,cac C ca gCC=t ca «acacacca =aac,«aca aaa g caa, g a 

a=aa g aca t a t ata tgC c=a gg ,===a C « "aaaa g a g t tg a g aa t a t a 

aa««aaaa t.acaacaa c«a«a«a 3 — . a«acaac tg , ggg aa g ,a g 
t a«aa gat a aaca t5 C3« «==««« a " gaqaa " 
CE aa g ca g ac aaac g «,« aca«aaaca a t cacca gg a a.ccaaaaca ~ 

e=aaatggg a a=,, g aa« g ^""^^ 

==^^3 caaaaaataa aat-accaaa aacaagctgt 
cattca gtg t ttcatctaga acaaaaat: g a caagaaac 



30 62 
3122 
3132 
3242 
3302 
3362 
3422 
3482 
35 42 
3602 
3662 
3722 
3732 
3842 
3902 
3962 
4022 
4082 
4142- 
4202 
4262 
4322 
4362 
4442 
4502 
4562 
4 622 
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160 200 PCT FINAL. ST25 
grttgacttt tggtaaaatt ttttgtcctg gacatttttg atgaccaagt atcactaaat 
ctatgctagg taaatttgcc cctattattt tccetctuc tttactttat tttatttcat 
tattacttta tttagggtac atgtgcacaa cgtgcaagtt Ktueaut gtatacatgt 
gccatgttgg tgcgctgcac ccatcaactc atcatttagc attaggagta tctcrtaatg 
ctatccctcc cccacccccc aaccccacaa cagtccccag tgtgtgatgt tccccttctc 
aatatcacac tgaatgggca aaaactggaa gcattccctc tgaaaacggg cacaagacag 
ggacgccctc tctcaccact cccattcaac atagtgtttg atgttctggc cagggcaatc 
aggtaggaga aggaaattaa gggtgttcaa ttaggaaaag agga 

<210> 34 

<211> 312 

<212> PRT 

<213> Homo sapiens 

<400> 34 

K.C Asp Thr Gly Asn Trp Ser Gin Val Ala Glu Phe He He Leu By 

Phe Pro Hi, Leu Gin Gly Val Gin lie Tyr Leu Phe Leu Leu Leu Leu 
20 25 

Leu lie Tyr Leu «« Thr Val Leu Gly Asn Leu Leu lie Phe Leu Val 
35 40 

val Cy S Leu Asp Ser Acg Leu His Thr Pro Met Tyr His Phe Val Ser 
50 53 

lie Leu Ser Phe Ser Glu Leu Gly Tyr Thr Ala Ala Thr He Pro Lys 
65 70 75 

Met Leu Ala Asn Leu Leu Ser Glu Lys Lys Thr He Ser Phe Ser Gly 



as 



Cys Leu Leu Gin He Tyr ft. Phe His Ser Leu Gly Ala Thr Glu Cys 
Tyr Leu Leu Thr Ala Met Ala Tyr Asp Arg Tyr Leu Ala He Cys Arg 



115 



Pro Leu His Tyr Pro Thr Leu Met Thr Pro Thr Leu Cys Ala Glu He 
130 13S 

Ala He Gly Cys Trp Leu Gly Gly Leu Ala Gly Pro Val Val Glu He 
Ser Leu He Ser Arg Leu Pro Phe Cys Gly Pro Asn Arg He Gin His 



165 



val Phe Cys Asp Phe Pro Pro Val Leu Ser Lau Ala Cys Thr Asp Thr 

180 135 

Ser He Asn Val Leu Val Asp Phe Val He Asn Ser Cys Lys He Leu 
200 iU3 



L95 



t r^- e^r ryr Val Gin He He Cys Thr 
Ala Thr ?he Leu Leu ile Leu Cys Ser - 
210 215 
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4682 
4742 
4302 
4862 
4 922 
4982 
5042 
5036 
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150 200 PCT FINAL. 3T2S 

Val Leu Acg He Pro Ser Ala Ala Gly Lys W l*S Ala He Ser Thr 

225 230 23S 

Cy, Ala Ser His Phe Thr Val Val Leu lis Phe Tyr Gly Ser lie Leu 
245 250 

Ser Met tyr Val Gin Leu Lys Lys Ser Tyr Ser Leu Asp Tyr Asp Gin 
260 203 

Ala Leu Ala Val Val Tyr Ser Val Leu Thr Pro Phe Leu Asn Pro Phe 
275 280 

He tyr Ser Leu Arg Asn Lys Glu He Lys Glu Ala Val Arg Arg Gin 
290 295 

Leu Lys Axg He Gly lie Leu Ala 
305 310 



<210> 35 

<211> 29 

<212> DNA 

<213> Homo sapiens 

<40G> 35 

ggaactggag ccaggtagca gaattcatc 



<210> 36 

<211> 25 

<212> DNA 

<213> Homo sapiens 

<4Q0> 36 

ggagcagagg atcagcagga aggtg 



<2l'0> 37 
<2il> 50 
. <212> DNA 
<213> Homo sapiens 

acactgcagt tatatagggt ggcccaggta gttgagctgg tgaaa^ctga 



<210> 39 

<211> 50 

<212> DNA 

<213> Homo sapiens 

gcaccgtgac atnaaaagga tggggcatgg aggagaaact aaagctggag 



<210> 39 

<211> 50 ' 

<212> DNA 

<213> Homo sapiens 

attcaaatta tatacacttg gtccagtacg graccaatat: attaccagtra 



<210> 40 

<211> 848 

<212? DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> 16).. 048) 
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cac gg c aca gt, .« | f ,e; 9== « |f g « £ £J «S 55 
His Gly Thr val He Gly val Ala rar y 19Q 

180 xaJ 



s a; s a a a si a £ a a a a = - = 

19S 200 . 

„ rtc cct acc tgt tec tec cac gta act 
111 111 til til HI £ E E Th r.0 g yS see Ser Hi, v ai Tnr 

210 215 

a a k a s is a = = = s 1 - 3 * s 

225 230 

«* gg5 a,, =,a =c, g, |g c aca ge «g «c £| £ «■ *» « 
Pro Gly Ser Arg Pro 61 u Sec The Asp i-ys ^ 
240 243 

sssssssssss5 s= s = 

260 

aag gag etc etc tat cgc wc etc tgc tga 

Lys Glu Leu Leu Tyr Gys Phe Leu Cys 
27S 290 



93 



146 



194 



ttc age 242 
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<223> 

5=5 £ S = S |S ffi = 3 S = ffi K S = = " 

& s s s a a a a = Ir - 5 = = IP s 

20 25 

sssjsssssssssass 

a s s; a a = = 1? a » = - i 5 s "° 
s s a a; a s a s s a = a ffi 52 1 " 
S It s e s a & a s b a a a a a a 
a s a a a a a a s a a s a s a a 

100 AU 

c = s s a a a a ss a a ss = a a 

115 1ZU 

« T 5° 52 III £ S S5 S - K £ S tS E Thr 
Val Ala Gly Phe Ser Ala AJ.a wu L4Q 

130 135 

- r ss £ e e e £2 e ss £ - a s e 

Leu Pro Phe Cys Leu uys ^J" i53 
145 150 

s s s a a s s s a s s a a a s a 

165 



TAJS03/11497 



290 



338 



386 



434 



482 



530 



579 



626 



67 4 



722 



770 



313 



34a 



<210> 41 
<211^ 230 
<212> PRT 
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<2I3> Homo 3apiens 
<400> 41 



Met Asp His Val Ser Hi* Asn Trp Thr Gin Ser Phe He Leu Ala Gly 



1 



5 



P h e Thr The Thr Gly Thr Lea Gin Pro Leu Ala Phe Leu Gly Thr Leu 
20 25 



He Tyr Leu Leu Thr Leu Ala' Gly Asa He Leu lie lie Val Leu 

C ys Gly flee Ser Ala Pro Gin Cys Pro Cys Cys Cys Thr Pro Cys 
50 55 

Ser Lys Gly Val His Pro Ser His Gin Leu Tyr Ala Leu Phe Ser Tyr 



65 



70 



val Phe His Ser Leu Gly Met Thr Glu Cys Tyr Leu Leu Gly Val Met 



»1. Leu Asp Ser Tyr Leu He lie Cys His Pro Leu His Tyr His Ala 
100 105 

L.„ Met Ser Ar, Gin Val Gin Leu Ax, Leu Ala Gly Ala Ser Trp Val 



IIS 12° 



Ma Gly Phe Ser Ala Ala Leu Val Pro Ala Thr Leu Thr Ala Thr Leu 



130 



Pco Phe Cys Leu Lys Glu Val Ala His Tyr Phe Cys Asp Leu Ala Pro 
145 150 " ■ 

Leu Met Arg Leu Ala Cys Val Asp Thr Ser Trp His Ala Arc, Ala Hi, 
165 17U 



Gly Thr val He Gly Val Ala Thr Gly Cys Asn Phe Val Leu He Leu 
180 135 

Gly Leu Tyr Gly Gly He Leu Asn Ala Val Leu Lys Leu Pro Ser Ala 

Ala Ser Ser Ala Lys Ala Phe Ser Thr Cys Ser Ser His Val Thr Val 
210 2i5 

val Ala Leu Phe Tyr Ala Ser Ala Phe Thr Val Tyr Val Gly Ser Pro 
22S 230 " s 

Gly Ser Arc; Pro Glu Ser Thr Asp Lys Leu Val Ala Leu Val Tyr Ala 



24S 



Leu He Thr Pro Phe Leu Asn Pro lie He Tyr Ser Leu Arg Asn Lys 
260 * 55 

Glu Leu Lau Tyr Cys Phe Leu Cys 
275 280 



<210> • 42 
<2I1> 25 
<212> ONA 
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<2l3> Homo sapiens 
<400> 42 

tcaccaccac tgggacccta caacct 



<210> 43 

<2U> 23 

<212> QMA 

<213> Homo sapiens 

<400> 43 

ggccacacca atcactgtgc cat 



<2I0> 44 

<21i> 50 

<212> 0MA 

<213> Homo sapiens 

caa^ctgtta tttatacggc ctctacatcc atccagtacc tgcttatgta 



<210> 45 

<211> 50 

<212> DNA 

<213> Homo sapiens 

gttctctitc tataaaaggc tatgtgggac ttgcaaaact tctagtggcc 



<210> 4S 

<211> 50 

<212> DNA 

<213> Homo sapiens 

gaacatgaaa tataagtagg ggagtatctt ggggtagaaa ggatgccgag 



<2!0> 47 

<211> 1476 

<212> DNA 

<2i3> Homo sapiens 



<220> 

<221> .CDS 

<222> (1)..(1476) 

<223> 

ass a: s s? 2 a E s s = a k c s 

1 5 10 

a = c s a s s = £ a s s a a a 

20, 25 30 

s a; 2; s s 2 s a c s s a s ts = = 

35 40 " 

. w fr t-t-e ctt aac att etc tea aca tct gag acc 

S! £ "o IS £ ^ £ feu S, U« L- ,« Thr Ser Glu Tfcr 
50 55 «° 

= s s = c s = a s a = = a = = ||« 
a e a s s s= s s s a c = a s si a 

as 90 

s s; s a = s s £ s = = a s a = s 
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100 



10S 



110 



tac ccc act etc 334 



s as s s: a s a; t" = s s s ^r. s ts e 

130 135 

ssassssassgsssss 



145 



s s = s = s s s i s 5 s a = s 

1 65 

- - , JC aca aat get aac gaa ttt gtg ata 
gtc act ett ctg get tgt acc aac aca gac g ^ J1# 

Val lie Leu Leu Ala Cys Thr Aan Thr Asp val ^ 

1Qf1 i- 0 - 3 



s s s si; se s s = a s s s = = 52 a 

19S 200 

<~ tct r s m is s 2s s s: ss £ s: s s" e 

val Ser Tyr Leu Cys lie ueu m«i 22Q 
210 215 

^ b _ >( -<~~ roc acc tct cac etc agt gtt 

5S SS £ 3 5: S £ SS S cys La ser hi, ^ ser vu 
22s 230 

s = s a = s t" s i = a = o i - = 

260 z " 



305 «° 



325 33U 

^r- aat ttt act gtc act aac tgt ctg ctt 
£ I" E 5£ 52 52 - ST, La 8* Thr A*n g. - - 

340 34i 

S3 r, a = s' s s s s = e = i a s a 

355 360 

caa tac get gtt etc atg age « aga gta tgt gga caa ctg ata gca 

Gin Tyr Ala Val Leu Met Ser T*p Arg vai c/a y 
370 375 

£ 5 £ S S 5 = = S = = 32 B S = i 

385 390 

is s s = s s s a; = = s c = = i s 

40S 
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432 



430 



528 



576 



624 



672 



720 



768 



ais 



364 



act gtc act cca tta eta aac ccc atg gtt cac age etc aga aac aag 
He val Thr Pro Leu Leu Asn Pro Met Val Tyr 
275 280 

a s s a a s s » a = - s s e s s 912 

• 290 295 

= s e a s ss s-ss s s a = s k s 



960 



1008 



1QS6 



1104 



US2 



1200 



1248 



1296 
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m 



16U 200 PCT FINAL. ST2S 

C, »p .1. >» v,i ,1= am L~ «1« =V «" «» l« **« »• 

ffi a s a s s js - a? s s a s s a s 

435 440 

2 S S S S S = S S £ S g 5 = 52 = 

450 435 

s s = = e a s t- s" s e s e = s s 



— r etc att qta gtc act gtc cat tat ggt tga 
III Sis Leu He ?al val He Vai Hi, Tyr Gly 
485 



1344 



1392 



1440 



147S 



7US03/11497 



<210> 48 

<211> 491 

<212> 5RT 

<213> Homo sapiens 

<400> 48 

„ec Val ThrGlu Phe Leu Leu Leu Gly Phe Ser Ser Lea Gly Glu lie 
X 5 



G ln Leu Ala Leu Phe val Val Phe Leu Phe Leu Tyr Leu Val He Leu 



20 



ser Gly Asn Val Thr lie He Ser Val He Hi S Leu Asp Lys Ser Leu 

40 



35 



„ is Thr Pro Met Tyr Phe Phe Leu Gly He Leu Ser Thr Ser Glu Thr 
SO 55 

Phe Tyr Thr Phe Val He Leu Pro Lys Met Leu He Asn Leu Leu Ser 
70 



65 



val Ala Ar, Thr II. Ser Phe Asn Cys Cys Ala Leu Gin Met Phe Phe 



95 



Phe Leu Gly ?he Al 



a r le thr Asn Cys Leu Leu Leu Gly Val Met Gly 



100 



105 



Tyr Asp Arg Tyr 
115 



Ala Ala He Cys His Pro Leu His Tyr Pro Thr Leu 



120 



M ec Ser Trp Gin Val Cys Gly Lys Leu Ala Ala Ala Cys Ala lie Gly 



130- 



Gly Phe Leu 



145 



Phe 



Ala Ser Leu Thr Val Val As 
150 



n Leu Val Phe Ser Leu Pro 



155 



ISO 



cys Ser Ala Asn Lys Val Asn His Tyr Phe Cys Asp lie Ser Ala 
165 

Ala Cys Thr Asn Thr Asp val Asn Glu Phe val lie 



Val lis Leu Leu 

iaa 



185 



Phe lie Cys Gly Val Leu Val Leu Val Val Pro Phe Leu Phe He Cys 



195 



200 
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Val Ser Tyr Leu Cys lie Leu Arg Thr He Leu Lys He Pro Ser Ala 



210 



215 220 



Glu Gly Arg Arg . Lys Ala Phe Ser Thr Cys Ala Ser His Leu Ser Val 
225 230 



Val lie Val His Tyr Gly Cys Ala Ser Phe He Tyr Leu Arg Pro Thr 
245 250 

Ala Aan Tyr Val Ser Asn Lys Asp Arg Leu Val Thr Val Thr Tyr Thr 
260 265 



He val Thr Pro Leu Leu Asn Pro «ec Val Tyr Ser Leu Arg Asn Lys 
27S 280 

Asp val Gin Leu Ala He Ar| Lys val Leu Gly Lys Lys Gly He Leu 



290 



Ser lie Ser Glu lie Phe Tyr Thr Thr val lie Leu Pro Lys Mec Leu 



305 



310 



He Asn Leu Phe Ser Val Phe Arg Thr Leu Ser Phe Val Ser Cys Ala 



Thr Gin .,ac Phe Phe Ph. Leu Gly Phe Ala Val Thr Asn Cys Leu Leu 

Cys 

360 3«5 



340 34= 

Leu Gly val MeC Gly Tyr Asp Arg Tyr Ala Ala lie Cys Gin Pro Leu 
355 360 

Gin Tyr Ala Val Leu MeC Ser Trp Arg Val Cys Gly Gin Leu He Ala 



310 



375 



Thr Cys lie He Ser Gly Phe Leu He Ser Leu Val Gly Thr Thr Phe 
385 39°. 395 

val Phe Ser Leu Pro Phe Cys Gly Ser Asn Lys Val Asn His Tyr Phe 
405 , * iU 

Cys Asp lie Ser Pro Val II, Arg Leu Ala Cys Ala Asp Ser Tyr He 
420 4Z3 

Ser Glu Leu Val He Phe He Phe Gly Val Leu Val Leu Val Val Pro 
435 4 

Leu lie Phe He Cys He Ser Tyr Gly Phe He Val Arg Thr He Leu 
450 455 460 

Lys lie Pro Ser Ala Glu Gly Lys Gln-Lys Ala Phe Ser Thr Cys Ala 
465 . 47Q 473 

Ser ttis Leu He Val Val He Val His Tyr Gly 
485 



<210> 49 

<211> 35 

<212> DNA 

<21j> Homo sapiens 

<400> 49 

crcrgaaacc ctcracacaa ctgtcactcr gccca 
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<210> 50 

<211> 27 

<212> DMA 

<213> Homo sapiens 

<40O> 50 

acgagatggg aagcacaggt ggagaag 



27 



<2I0> 51 

<2U> 50 

<212> ONA 

<2I3> Homo sapiens 

rccaatatt, ctaaaa^c c 3 ««c,t=a aaa.caa.ct aca.attcaa 



50 



<2ia> 52 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 52 

atatgaaacc aaaaaagccc 



teaaacagcc caagtaaccc taaagaaaaa 



SO 



<21Q> S3 

<211> SO 

<212> DNA 

<213> Homo sapiens 



<400> 23 
cgccctattc 



aataaatggt gCgggaatag ctggctagcc atctgcagaa 



50 



<210> 54 

<211> 50 

<212> DNA 

<213> Homo sapiens 



cataagggtc 



cttaaaatcg ggagagagaa tcagaaagtc agagaaagag 



50 



<210> 55 

<2L1> - 276 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> CDS 
<222> U) - 
<223> 



. (276) 



s a s s s s a s 5 = = = - = = s 

20 25 

= S S 2K = = S S = = S S |S S S = 

35 40 

««-r- rat- act: crat ace tac ate agg gag eta gtc 

2 til 5S SS 5u E c£ rfr L P xnr Tyr xj. «u «~ 

50 55 

,^t- r-ra ar-a ctt acg get cct ctg act eta ttt 
ate ttc att ggt gga act eta gca ctt acg g ^ phe 

Ue ?he lie Sly Sly He Leu Aia Leu Tnr ^ ao 
S5 70 



gca tec cct atg get tea ctg ttc aea cca tec tga 



4a 



96 



144 



192 



240 



27 6 
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Ma Ser Pro Met Ala Ser Leu Phe Thr Pro Ser 
35 



<210> 56 

<211> 91 

<212> ?RT 

<213> Homo sapiens 

<400> S6 

Met The VU tyr Asp Ser Tyr val Ma lie Cys His Pro Leu His Tyr 

1 5 

Ttfl r ,.<. c^ r one Leu Asp Phe Gin Leu 
Pro val Leu Thr Ser Trp Gin lie Cys Ser Phe 3Q 

20 25 

t i ~ n en «-<•<: Tvrr Phe Cys Aso lie Ser 
Leu Phe Cys Gly Pro Asn Lys lie Asa H,s Tyr ^ 

35 40 



teu Leu Ue Gin ,eu Ma Cys Thx -P «« Tyr lie Ar, Glu Leu val 
50 53 

XI. Phe Ue Gly Gly He Leu Ma Leu Thr Val Pro Leu lie Leu Phe 



6S 

Ala Ser Pro «er Ma Ser Leu Phe Thr Pro Ser 

as 



<210> 57 

<211> 33 

<212> DNA 

<213> Homo sapiens 

acgacagtct acgattccta tgttgccate tgc 



<2io> sa 

<211> 29 

<212> DNA 

<213> Homo sapiens 

<400> ' 59 

teaggaeggt gtgaacaatg aagecatag 



<210> 59 

<211> 30 

<212> DNA 

<213> Homo sapiens 

ttcocrarcr aataaatggt g ««gaaaa « gg c t a g == acar g ta g aa 

<210> 60 

<211> 50 

<212> DNA 

<213> Homo sapiens 

:ic°aa==c=a ecaaaaageg gg =caaac,ac acgaacagac ac==ct=aaa 



<210> 61 

<211> 50 

<212> DNA 

<213> Homo sapiens 

:r ggcg ac= artaaaaagt ca gg aaacaa caggtger*, 
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<210> 62 

<211> 50 

<212> OMR 

<2L3> Homo sapiens 

cccagaggat tataaatcat gctgctgtaa agacacatgc ccacgtatgt 

<210> 63 

<211> 5269 

<212> DMA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (2211) .. (3152) 
<223> 

tlaaagca 5 L aataacaact aaattcaaaa ggagacaaac tataggaaag aagatttcat 
ctgccawtt tcggggattc aaacactcaa agcattacta c«ac«tat agt tt a=gt« 
tggacacaaa ggccactacg caaaatgcaa cattagttta aaataaaatt taaatgcctt: 
agataaataa aatgcagtgt taagaaaaaa acgtgctgtc caggcacrct ggctcatgcc 
tgtaatctca gctactcagg aggctgaggc aggagaaccc ctcgaaccca ggaggcggga 
gg=ggagg« acagtgagcc acaaccacgc caccgcacrc cagtctgggc gacagagcaa 
gattctgtct ccaaaaaaaa aaaaggaaag aaagaaagag aaaagaaaaa atatgctaac 
t aggatatct gggtttgtga tggactgtct ctcgaggttg t cta«c« C tctgagacgg 
agtctcgccc tgccgcccag gctggagtgc agrggcgcgg ggtctotgcc tactggaagc 
cccgcc«=t gggttcactg ggttcacgcc a«ct==tgc ctcagcctcc tgagtagctg 
ggactacagg cgcccgccac tacgcccggg taatcttttg Ctttttttt «ag t agaga 
cggggtttca ccgcgttagc caggacggtc tcaatccctc gaccccgcga tccacccgcc 
ccrg C =t=== aaagtgctgg gactacagtc gtgagccacc gcgcccggcc ctgaggttgt: 
ctttaacaca caaattcatg agCataggaa gagagggccc ttgaatatgt tggtcttgca 
cgcaaatcaa ca C c«c=t= gacaggccg, «aaaaatt C gggtgggcca tgtgaataga 
tataatgtct attatgatag agaaagagac tacagacatg atagcatctg agaggtgtt, 
gacactaact agagcaacac aacgactc« =c«a«a« gt«cccgcr ccctcatgaa 
atgtattcat g«g==gcac ca C «=aagt t tttag«=t C ctc=«cat aggtaacaga 
tggacacaat gaacacataa tgrgtcttga agggagagaa aagaaataga cacggagaca 
gggacagaca gagaggacct agaagaaaag ggaagcctgc aagccagacr cttacactag 
«atttctgg gtaaaaagac tttccccaat cccattccca cgCgWttat cttgatgctg 
cttctaaca Cacctttgtg gcagtaactg tca«,gac C atgHagattc ccragtcrgc 
Cta«aa«, aaagtatggt tactaatgaa gggaatgtgc tagtat=«g acctagataa 
rggagcagag ttcggtgcg, gtaaagggtt acatgcccag gagttcaagg atcaaaaccc 
tagtcacaga tgtgragat; ggcc«==tg ggcaraccga taggaaattc aaagc««c 
cggcrrctac cttgccaccc acagaacaaa gaacaaacaa gggtascrgt acrgactatc 
cgatacttat ta«« S caa gcaatgagga aggactgaca atcagtacag ==rga««g 
gagcatacgc tctgaaacaa crag«=agc cgcacrttga agccaaarcr ecrgggtcag 
acaaacatta aaccgctara C ggaa«aa= aa.aaaggca caaac^taa gcgtragggc 

eage 29 



50 



60 
120 
180 
240 
300 
360 
420 
430 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
12 60 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
17 40 
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tcccgacagC CaaCgccatc gtaCaaacaa actacgCgaa aaccaactta cgaaacttcg 

actcgcacaa ccgaccacaa gactcacaca atcagccatc acaccacacg aggaagacca 

cctacgcaga atgcccaagg aggcccgaaa ttattatgca aaCCctcaat ctaaaataac 

cacaaatatc caatcccact tccctatacc tggaaacacc aaaaattaca gtcaccaact 

taccccccCa cccaacaacc gtaCCCtteC taagaaacca aaaaacacta cagtgctccc 

acacgtcaga tatccaagaa accccaaaca acaaacccac agaccccgga agagacaccc 

gccccacccc Ccaggagccg caaaggtaCt caaCcacccC t =ctaccccc ccatccccct 

taacacctcc gtccccagaa ccaaccccca gatccgaaga aacagaagcg aCg ctg 

1 

2 a a a s: a a R a s a a = a s a 
= s a a e a a a a a a = a a a a 

20 25 

asiEaaaas;aatpasaaE 

35 40 . 

S 5S = = S = K - S S* S = = = = - 

s s a a a s s a = = = 52 c ir " 2 2 
a a a a a a 5: a a a a = |- - a s 
a a s a a s a 5 a a a a s sr. a is 

1G0 105 

2 a s a a e a a a a a s a s a a 

IIS . I 20 X " 

2 a 5 a a a si sjb a a s a a a a 

135 140 

gcg gga «c Ut g== «N £ £ « Leu 1" S £ c£ 

Val Gly Ser Tyr Ala Trp Gly Val Ser uys a 
ISO 153 

Mr ttt cat gqt ttc aac aca ate aat cac ttc 

tct get tta aag tta tgt ttt cat ggn Kis phe 

Ser Ala Leu Lya Leu Cys Phe Hi3 Gly Phe Asn tux 

165 170 

iao 135 

„, M-t etc acc acc ttt aat gaa acc age 

ace aac cag tgg ctg eta ttc ttt ctt gc. a 

lie Asn Gin Trp Leu Leu Phe Phe Leu A-a Thr Phe Asn 21fl 
195 200 

si s a s a = a a a a a a a a s a 
= a a s a a s a s a a a a a s a 

230 "3 
gec ece cac erg act gec acc acc acc «c cac ggc acc acc =c= ccc 
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iaoo 

i8 60 
1920 
1980 
20 40 
2100 
2160 
2216 

2264 

2312 

23 60 

2408 

2456 

2504 

2552 

2600 

2648 

2696 

2744 

2792 

2940 
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Ala Sec His Leu Thr Ua lie The lie Phe His Gly Thr lie Leu Phe 

Y-<- aaa aac tec agg cac aca gtc aaa gtg 

lit Tyc S 52 S E E Lys E Sec Aeg His The Val Lys Val 
260 2o5 

. , nra ttt tac acc gtg gtg ate ccc atg teg aat ccc ctg ate 

S £ val ^ £ 5£ Va! 5.2 lie Pro «et Leu Aan Pro Leu lie 
275 230 

... ial oat ate aaa gat aca gtc acc gag ata ctg 
cac age ctg aga aat aaa gat gtc aag g^ , ^ ^ ^ 

Tyc Sec Leu Aeg Asn Lys Asp val i.ys 3Q5 

gac acc aaa gtc ttc tct tac tga gcctgttact ttcatggagt tcgtcacaca 
Asp The Lys Val Phe Set Tyc 
310 

tataaataaa tcctgtccat aaatattgat cttaaagata tctttacaaa taaacaaagt 
tagggtegta caactcaacg aaatggattt tcttttcaac agactaaacc tagctccgtc 
tcttaccttc tgggaagcat cagtaatccc tctaatcttt aatatttcat ttatgaaatt 
agtatagtat gggttagatc atagtctgat tgtgaagatt aaaatataat ggacacctta 
cgtaagtcaa tggatattaa tttcatgtcc tttccttata agataceggg aatagactaa 
gtgcttagga aacatatgaa tttcttttat aaatgtgcaa aataagttaa aagaagaaat 
agtcctcatc tccaaggat, aaaactgtgt tgataatagg acaatgaaga agtggccatt 
gtgtaaggca gaaattaata tgtaccaaag agagtttgag agaagagaaa gttcaaatct 
acttagggat tttagaagga tgtcctaacg aaacaggtat tgtttgaaac eggcttttga 
aaaggaaat, ggcggagttt atgagataca ttccagggag aaaggagttt tcttctggag 
aaaacaatgt gaataaaacc aattaggtaa gaatgtaata cctagtcaaa gatctaatac 
ttgttttatt gagctaacat aacataatgt gcgtttgtgt gtgtgtgtgt gtgtgtgttt 
atgtatacgg gttacttgac atgaactgaa attttaataC gatatgggct acatcctgaa 
tgtgttctca aaggagctcc agtgtgacca cctgataaac cataatagac ttcaccagat 
gctgatgaat aatggatca, atcttagaaa atcctatgta ccaaattagg gatgatgaac 
acctgcccaa cctgtatgtc atactgetag acatcacaaa ctttatcaat ccattatgat 
ttttttatga gcatggaaat aatctctgaa tccttctcaa cagaattccc aacaaccttt 
ataaaaaggt atttggagta gtcttaagtg ttgaaagctc tetggctgea caaacttatt 
caaaataaat aaaaatcagg caatcattaa tatcaagacc tctttaacac agcaaattaa 
aaatgetage tctttcttac cttaataact cactttcatt cgaataaatt gtataccctt 
ctccttttca atgtgtctag atacagttcc aaacaaatca tcaatatagc ggaagaagta 
aatttccagg tgttctgtta agggagaaaa aataaactgg ggaacaattt tatataaact 
tcttaaatct atttagaatg ctcatactat tttgacctta tgatgattat Caaagttat, 
ataattatta aagtgattca tcttacatat actatttgat aaagaatcca ctaaataatc 
cttgtaatag aaaaattttt caaaatgtaa ggaacagtgt tttagatatt aaatgcctga 
ggagggaata ctttttctct tgatatctgt acctccaggt attcaaacat ec.tecttt, 
cacacatctg gcacttatac aatttttaat tctctcagaa gttgggacac cgttttaata 
ttaaatcgaa tactgaactt caccatctct tgaaatcct, aaaagctgee atgggaacaa 
gcataaaata ggacatttga caatgaggaa aattagecca catccccatc acaagggctt 
Ctctctggca acctaccaga cctgagcgcg aagccctgtg agatgatc-.g acctgccagc 
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3032 

3080 

3123 

3182 

3242 
3302 
3362 
3422 
3482 
3542 
3602 
3662 
3722 
3782 
3842 
3902 
3962 
4022 
4082 
4142 
4202 
4262 
4322 
4382 
4442 
4502 
4562 
4622 
4682 
4742 
4802 
4862 
4922 
4982 
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tga ca g cara cacacaagca acacaa.cca a g atca g cca t gC =a ggg ac acargagc.g 
aac ca C =tgg argarccatg caatagagtc ^caa, agaggct.ct gtg—gCC ,102 
aaCag gttct gg3gtgg c t c g^tatacagt catt ag a g c= attcactttc tcaaattctg 
ggaaCg «ac caaaaaaacc ccacgatgtt ttatratgca a Caa tt=ac= arcttctatt « 
atc ==aca C t gaggaaacac tttaaaataa taaa a tgt g t taaat« 

<210> 64 

<211> 313 

<212> PH.T 

<213> Homo sapiens 



T/US03/11497 



<40Q> 54 

acn Thr ser Gly The Thr Phe Thr Leu Leu 
Met Leu Leu Thr Asp Arg Asn Tar Ser ay 15 

1 S 

Gly Pne Ser Asp ^ f» «U U. QUI -1 Pro Leu P*e Leu VaX P>e 

Leu Ma XXe rvr As* VeX *« val Leu GX y Asn XXe GX y Leu Ue VaX 
35 . 4U 

Ue XXe L y s II. M. Pro Lj. Leu His T h r Pro Met Tyr P*e P*e Leu 

Ser CX* Leu Ser P*e v a X Asp M c y s Ty r Ser Ser XXe XXe AXa Pro 
65 

ly3 Ke t Leu VaX Asa Leu VaX VaX L y s Asp Arg T*r XXe Ser P*e Leu 

Gly Cy3 VaX VeX OXn P*e P*e P>e JJ. C y s XHr P*e VaX VaX Th r GXu 

ser P he L eu Leu *Xa v a X Mec AXe t y r Asp * ~ -X AXa XXe C y s 
115 120 

^ pJo Leu Leu x y r T*r v a X .an Met Ser CX„ ^ Leu. C y s v a X ,eu 
130 ^ 

Leu v al VaX Gly Ser Tyr Ale Trp Gly v a X Ser Cys Ser Leu GXu Leu 
145 150 

Thr Cy S Ser AXa Leu , yS Leu C yS P*e His GXy P,e Asn xnr XXe As* 
1d5 

H Ph e P*e C.S Glu P*e Ser Ser Xeu Leu Ser Leu Ser C£ Ser Asp 
180 13:1 • 

nc Tyc XXe Asa Gin .rp Leu Leu P*e P*e Leu AXa Xn f P«e Asn Glu 
195 200 

Ila ser T*x Leu Leu Ue Val Leu T,r Ser *yr £; ? *e XXe VaX VaX 
210 

Thr lie Leu , y s Met Ar g Ser VaX Ser Gly Arg Arg L y s Aia Pne Ser 
225 230 

-, A Tie mr He ?he His Gly Thr tie 
Thr Cvs Ala Ser- His Leu Thr Ala lie Thr 

Pace 32 
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245 250 255 



Leu Phe Leu Tyr Cys Val Pro Asn S« Lys Asn Ser Arg His Thr V.l 

Thr 

275 280 



250 _ 265 
Lys val Ala Ser Val Phe Tyr Thr Vai Val lie Pro Met Leu Asn Pro 



Leu lie Tyr Ser Leu Arg Asa Lys Asp Val Lys Asp Thr Val Thr Glu 
290 29S 



Ve Leu Asp Thr Lys Val Phe Ser Tyr 
305 310 



<210> 65 

<211> 50 

<212> DMA 

<213> Homo sapiens 

awggccgtc taaaaacttg ggtgggtcat gtgaacagac ataacgccra SO 

<210> So 

<211> 50 

<212> DNA 

<213> Homo sapiens 

acacaatgaa tatawatgt gccctgaagg gagagaaaag aaatagacat SO 

<210> 61 

<211> 32 

<212> DNA 

<213> Homo sapiens 

<400> 67 32 
atgctgctga ctgatagaaa tacaagtggg ac 

<210> 68 

<211> 29 

<212> DNA 

<213> - Homo sapiens 

<400> 68 29 
gactttggtg tccagracct cggtgactg 

<210> 69 

<21i> 4558 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (1322) . . (2766) 
<223> 

<400> 69 «Mrf. M tt ZCZCZZQQCZ. 60 



gggaactcig agcagaag« agacagttga gca«c=«, aata.rgac, cctccggca 
crtttaccac «aagagagc accragagaa g.acgagaac aaaagggcaa caaaaagagg 
agagaaaaga agagagagag aggggaacac acaagcaacg acaagaccat ataaggggag 
cagaggaga, gggagctaga c.ggaaggaa C «aaaa«a agagatgagg aa«aga«a 
cgaattactc aa«««ca acaaacartg ctgtgaagga aaacag«gc gggtgcraga 
cggagggaga tataaggcca aggaacgcgg gacrgtgctg atgtcaagaa aaacacttta 
aaaaaggggg oagatr.gcg tgggaggggg aacaergtaa cgacaaataa =agc««ca 



120 

iao 

240 
300 
360 
420 
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acgcttwca gt t tacagg g actcttctc. tgattttatc tctcctcatc atgaagcagc 

aaaactgtca tggaagatac ggtcacgcct tcatctacag gtgaggaacc taaatcttta 

aaaat-.ccag t gat t aatac tagcttctat tggtaggctg acggctcaat ca tt ac«aa 

acccaag.ct ctagatccca anttctccc ccacaccatg ataacgagct cgagtcatat 

Ct=tg,taac «gaatatgc tggatttata ct,=«agga agcaatgagg Cagaagoaga 

aga g t gcagc gatttaagac actggatcgg g a g gca g caa accagagttc tcgaagctca 

aactccaccc cccacgtttt ccaaccgccc .gaccgctag t gac«agcc «t*tt«c 

tca a«caca ag.gtccacg Ct tac t gag= a«g«tcaa gattcgtgct aagCgtttta 

aaagatctca aaacccccaa aagaaagttc ttaggcag.a gctgaaaaaa aaggcggcac 

agg ,caaaaa tatcgcaagg aaacgcttaa acg««caa gggaaacgac aacag.aggt 

gga aaaagat agaatga.aa ggatcccaga eggaaaaaca gcgrgaaggg aataggtcag 

CCC tg=aaaa aggcaagtgc ggggcacc.c ctctgaacgt catgaag.cc aggaaggaag 

aaccacgtag agatgaaggt caaactacag t.aggcaaaa gagaacaaca aaaggg= t t= 

tcatgccccc .aoctacct, gaggtagggc ttcagt.gga ggg at C t=c g agtgtcaaac 

aaggacccac gaaaccccgc cagaaaaaaa acctaaagaa cc.gtaggga agtgaactat 

t agaaag,gc eaactacacc catttttcac a t ga==aaga tcgacacttc agggcagaaa 

cctcccaca actgggagtg t agt«gaat tggaaggcaa taggaagaca gtgacggtaa 

angcctgtgg gcacgacctg aa«aag=ag caa.cgxat tac.tacaaa g tC g««c, 

g c=a=acg=a ggccacaaaa ggctctccct ==a«tga« t = E caa C aag gccgctt.gt 

aacac.agct ccatrggaac caaacg.cct gagcacccag tg.ccctaca aacagcctaa 

gg gcaagga C cacgcataac atntcatgat acacatga« a CCtt = C =a= 

gCCE aaaaa C gggtccaaga actaatcttc Ccacaagaac gatcagagtt cgaacgt.a, 

ca«gcaa tC ccgcga.ac cgaacactct ccggaagggc cctgtggaag cagacaagga 

t-r-A acc tec aat acc acc tta aca cat 
ggaagagaat tcccaggagc c atg tea ^ ^ Ul Thr Le u Thr His 

1 5 1 

s s s = a a « s '£ s e =■« = a = 
a a ss = s s s s s s = = = = = 
s £ j s = s = s s a s s e e = a 

esss==ss==s5 ss!!:s 

60 65 

S SS sS x ss a 5 s s = = s c s e s 
a a s = s s e EE s s: a s s s 

« «c tI c r «= «. m s S 32 s 2 S E E E 

Hi* Ser Phe Ser He Met Glu Sec Aia UQ 
110 L - 5 



480 
S40 
600 
650 
720 
730 
940 
900 
950 
1020 
1030 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1S20 
1580 
1740 
1800 
1851 

1899 

1947 

1995 

2043 

2091 

2139 

2137 
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aac cac tat gtg gcc ate tgc aag cca ctg cac tac acc aag gtc ctg 
Asp Arg Tyr Val Ala lie Cys Lys Pro Leu His Tyr Thr Lys Val Leu 
P 125 130 135 

act ggg tec etc acc acc aag ate ggc acg get get gtg gcc egg get 
Thr Gly Ser Leu lie Thr Lys He Gly Met Ala Ala Val Ala Arg Ala 
140 1«5 150 

cca aca cca atg act cca etc ccc tec ccg ctg aga tgt ttc cac tac 
Val Thr Leu Met Thr Pro Leu Pro Phe Leu Leu Arg Cys Phe His Tyr 
155 160 165 



tac caa ggc cca gtg ate gcc cac tgc tac tge gaa cac atg get gtg 
Cys Arg Gly Pro Val He Ala His Cys Tyr Cys Glu His Met Ala Val 



175 



„m aao eta aca tgt ggg g«c act age ttc aac aac ate Cac ggc ate 
Val Arg Leu Ala Cys Gly Lp Thr Ser Phe Asn Asn He Tyr Gly lie 

act gtg gcc atg ttc att gtg gtg ttg gac ctg etc ctt gtc ate ctg 
Ala ?2 Ala Me? Phe lie Val Val Leu Asp Leu Leu Leu Val He Leu 
205 210 215 

Arc err ate ctt cag gca gtt eta ctg ctt gcc tct cag gag 
111 Tyr tit PM "e" ^ Gin La val Leu Leu Leu Ala Sec Gin Glu 
220 225 230 

acc cac tac aag gca ttc ggg aca tgc gcc cct cac aCa ggt gcc ate 
Ala His Tyr Lys Ala Phe Gly Thr Cys Val Ser His He Gly Ala lie 
235 240 245 

rr a acc ttc tac aca act gtg gtc ate tct tea gtc atg cac cgc gca 
Le"u Ala Phe Tyr Thr Thr Val Val He Ser Ser Val Met His Arg Val 
255 260 

acc cgc cac get gcc cct cat gtc cac ate etc ctt gcc aat ccc Cac 
lit Arg h!s La Ala Pro His Val His He Leu Leu Ala Asa Phe Tyr 
270 275 280 

cca ccc ccc cca ccc atg gtc aat ccc ata ate tat ggt gtc aag acc 
Leu Leu Phe Pro Pro Mec Val Asn Pro He He Tyr Gly Val Lys Thr 
285 290 . 295 

aag caa acc cgc gag age acc teg gga gca etc cca aga aag gat atg 
Lys Gin He Arg Gil Ser He Leu Gly Val Phe Pro Arg Lys Asp Met 
* 300 305 310 



2235 



2283 



2331 



2379 



2427 



2475 



2523 



2571 



2519 



2667 



2715 



2763 



tag agggtgaggt ggagaaagaa tgggctggct tgtctgctgg agttggagac 


2816 


aggecatgge 


agaatgtgca 


cggccgccag 


gatcttcatg 


tttagtcttt 


tcttggaaaa 


2376 


aaaaaaaaeg 


atgtcctgaa 


actcagagcc 


accagccegc 


tcaggaceca 


tgggcccgcg 


2936 


tcctctggta 


gcctgtggac 


cgaacgcgcc 


gaccgcgccg 


ccCCcCcaca 


gtgccctcac 


2996 


ccctatcagt 


aacttgacag 


agacctgacc 


catgggtctc 


caggtgactt 


caccgaaaga 


3056 


cacaaagatg 


cttccaactt 


cactegctga 


agagaagact 


ccgaaaaecc 


gagcecccce 


3115 


tcttagtcat 


tgggaatctg 


gcgaaccacc 


tacccaggac 


ctgggtgagg 


gccaacagca 


3176 


caCctgacaC 


aggaaeccte 


cactcaeect 


gacCggCggc 


gcccagctec 


egatgaaaca 


3236 


ereagegcta 


ggaagctcga 


aacactccag 


ggccgcaggc 


tctgagtaag 


acacctacgc 


3296 


tegceagaaa 


atcattteec 


cacceaagcc 


ageatgtgta 


ttcttetgee 


tacacccacc 


3356 


aatccatcct 


catgtccaac 


tccecteatt 


aagcactctg 


aataagacae 


gecccccggc 


3416 


tetatgecee 


atgcaacecc 


tccceegcac 


aeagacgeac 


cetatgteec 


caagaacgag 


3476 


aacggcecac 


ccaceeacta 


a ccc cac caa 


atetgegata 


ggggatgggg 


acacacacac 


3536 


taaattaggg 


gegecagacc 


tgtgcacteg 


ccccaagaca 


gagaaggaaa 


egacaaceat 


3596 


gacagattce 


gcececegaa 


acecccatcc 


caaggcccag 


cacaacaaaa 


gaagagcaag 


3655 


accaagcaga 


taggaggcaa 


gaatatcatg 


cctccccccc 


cctgtctcac 
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160 200 ?CT FINAL. ST2S 
ctacta cat a .ttccct-tt aa t c=t g a=a acaca g =taa g = t t t tcaca caa g c=o tg c 
aca aacacac tg «c tg ct g cuccecec, ac=cacct g c ttcctca.at .«.««*( 
aga aac»ca ««c«« g ccacca= Cg «t««t. tct.t.t«t 

tcc-ccg. aagacaattt ccaagcctat C tc. OT c, OT g c g ta g aa gg ttgg aa g « g 
t ==a gg a ggg aa g a g taca g caa.aaccra g ac«tca=c C===c«a C a c t =cacc t c t 
gc .« C a t aa «=c=tt tg a cacaaaaaca aacacccca, a g aaataa tg tatraca.aa 
a aaat tg «a cacaccagac acata C a«c cto^aca t gtg a««c cgacacaccc 
acaC aa» g a C aa tg at=aa a t =a gg a t aa « gg aaca e = =a tg ac=,ta aa tg tt t « t 
««*:«« aa=a«aaaa ecetctctc t g atacacac ^«gc 

tttcft^c ===ta« g ac tUef— ct^tocc, *««««. ftct^ec, 
ta cCt C ,3 ta ctcaactaat ctcttatcct cc« g cctcc cttcccaccc cccaataacc 
ac=aa C =e g c C=c=ca Ct « ca,: g a g =r gC a=«a g cac= a g aaa t acaa 
Caa« gC =« - g cacc Cg c^aacCtaa tg ac=caca g tttcatccac 

g « g « g =aa g , g aca gg a t c«a tg a«a. — * 
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3776 

3836 

3896 

3956 

4016 

4076 

4136 

4196 

4255 

4316 

437S 

4436 

4496 

45S6 

4558 



<210> 70 

<2U> 314 

<212> PUT 

<213> Homo sapiens 



<400> 70 

« S« Ala sex U. Ue Tfcr Leu xnr His Pro P*e Leu Leu 

1 5 

Val Sly Ue Pro Gly Leu Glu His Leu His He t«p He Ser lie Pro 

20 " 

Ph e Cys^u Ma Tyr T - Leu Ma - Leu - C f T h r Leu - 

Leu „. Ue «. Ma ASP £a XI. Leu His «. Jr. «~ Tyr Leu P*e 
SO 35 

Uea Ma «ec Leu Ma Ma He M P Leu Val Leu Ser Ser Ser Ma Leu 
65 70 

?ro Ly, Hec Leu Ma He P*e Trp P*e «P CXu tie J- P- 

3 5 

P ne Ma Cye Leu Ma CXn Het Pne Pne Leu HI, Ser PUe Ser He «=t 
100 LU3 

Slu ser Ma v ai Leu Leu Ma Met Ma P*e *sp ^ Jg -1 ,1a He 



US 



. r-n His Tvr Thr lays val Leu Ttir Sly Ser Leu lie Thr 
Cys Lys Pro Leu His Tyr ini 14Q 

120 133 
Lj. lie Sly « ^ Ma val Ma M g Ma VM Leu «e C T*r Pro 
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# 



lOU - - Cil , ~ J ' w 

Le u Pro Phe Leu Leu Arg Cys Phe Kis Tyr Cys Arg Gly Pro Val He 



16U 2Q0 PCT FINAL. ST25 

Arg Cys Phe Kis Tyc 

165 

Ala His Cys tyr Cys Glu His Met Ala Val Val Arg Leu Ala Cys Gly 
130 135 • 

Thr Ser Phe Asn A 3 n He Tyr Gly He Ala Val Ala Met Phe He 



135 



val val Leu Asp Leu Leu Leu Val He Leu Ser Tyr He Phe He Leu 
210 215 

CI. Ala val Leu Leu Leu Ala Ser Gin Glu Ala Hi, Tyr Lys Ala Phe 



22 S 



Gly Thr Cys val Ser His He Gly Ala lie Leu Ala Phe Tyr Thr Thr 
val val He Ser Ser Val MeC His Arg Val Ala Arg His Ala Ala Pro 



260 



His val His He Leu Leu Ala Asa Phe Tyr Leu Leu Phe Pro Pro Met 



27 S 



val Asn Pro He He Tyr Gly Val Lys Thr Lys Gin He Arg Glu Ser 



290 29S 300 



He Leu Gly Val Phe Pro Arg Lys Asp Met 



305 



<210> 71 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 71 



310 



glaaaacatt ttaaaaaagg gggcagatct gtgtgggagg gggaatattg 



<210> ~72 

<211> 50 

<212> OMA 

<213> Homo sapiens 

gctaagtg't ttaaaagatc tcaaaatccc caaaagaaag tctt.aggca 



<210> 73 

<211> 50 

<212> 0NA 

<213> Homo sapiens 

gcaggagc?g aaaaaaaagg tggcacaggt caaaaatatt gcaaggaaac 



<210? 74 

<211> 50 

<212> ON A 

<213> Homo sapiens 

c«agtgttt ttataaacag crtaagggca aggatcatgc icuutttc 



<210> 75 
<2il> 50 
<212> DNA 
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<213> Horac sapiens 
<400> 75 

ttttcatgtc taaaaatggg tctaagaact aatcc-.ctca caagaacgat 

<210> 76 

<211> 29 

<212> ONA 

<213> Hcmo sapiens 

<4G0> 76 2 q 
cagccccc3a tatcacccta acacatcca 

<210> 77 

<211> 25 

<212> DNA 

<213> Homo sapiens 

<400> 77 2C; 
caccacaaca aacatggcca cagcg 

<210> 73 

<211> 2520 

<212> ON A 

<213> Hcmo sapiens 

<220> 

<22I> CDS 

<222> (727) (1722) 

<223> 

atcaaagcct tcagtctcca cactccccac cctccaaatt cagctctccc gggaggtctg 
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180 
240 
300 
3 60 
420 



600 
660 



60 

gagcagccgc ccctccgggg agatgctgga ggcctcggaa tcacctcacg cggcctcagg 120 

gcccagttgg agccacccca agcgacacca gcaggcagat gaccagagag cctgagcctc 

cggccccgag tctgtgaagc ctagccgctg ggctggagaa gccactgtgg gcaccaccgt 

gggggaaaca ggcccgtcgc cctggcctcC ttgccctggg ccagcctttg tgaagtgggc 

ccctcttctg ggccccttga agcatgccgg agaacttctc ggccgccgCg cccagccacc 

gctgccgggc acccctcctg gacaacagca cggctcaggc cagcacccta gggagcttga 

gccccgaggc cctcctggcC atccccatcc cgccgggccc caaccagagg ccccaccagt 480 

gccgccgccc ccgccagcca cagtggcagc tcCtggaccc caatgccacg gccaccagct 540 

ggagcgaggc cgacacggag ccgtgtgtgg atggctgggC ccacgaccgc agcatcttca 

cctccacaat cgtggccaag cggaaccCcg tgtgtgaccc tcacgctctg aagcccacgg 

cccagtccac ccacccggcc gggaccctgg tgggagctgc tgcgtgcggc cctgcctcag 720 

acagtg acg gag tgg acg gcg gca egg gec cga ccc ctg gcg atg acc 768 
Met III Trp Thr Ala Ala Arg Ala Arg Pro Leu Val MeC Thx 
1 " 5 10 

tzq aac ccc ctg ggc etc age ttc ggc cat ggc ctg aca get gca gtg 
Leu A^n Ser Leu Gly Phe Ser Phe Gly His Gly Leu Thr Ala Ala Val 
15 20 25 30 

gc= cac ggt gtg egg gac egg aca ctg erg cag ctg gtg gtc teg gtc 
Ala Tvr Gly Vai Arg Asp Trp Thr Leu Leu Gin Leu Val Val Ser Val 
35 40 45 

ccc ttc ttc etc cgc ttt ctg tac tec tgg tgg ctg gca gag ccg gca 
Pro Phe Phe Leu Cys Phe Leu Tyr Ser Trp Trp Leu Ala Glu Ser Ala 
50 55 o° 

cga tgg etc etc acc aca ggc agg ctg gat egg ggc ccg cag gag ctg 
Arg Trp Leu Leu Thr Thr Gly Arg Leu Asp Trp Gly Leu Gin Glu ueu 
55 70 75 



816 



8 64 



912 



9.60 
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- a a s s a a a a a s a a a s s 

80 85 

_ tc , acc atg egg gag gag ctg age atg ggc 

acc cct gag gtc teg ctt tea gee acg gg g y * * ^ 

Thr Pro Giu Val Leu Leu Ser Ala Met A„g G~u i>- ufl 

100 iU3 



TAJS03/11497 



95 



1Q08 



1056 



1104 



1152 



a a a k = = « a a a s a a a = s 
aaaaaaaaaaaaaaaa 

130 iJ;s 

S K S 2 E = 5 3 2 E = SS S a S K 

145 130 

a a a a a a a a a s a s s a = « 

ISO ■ lo5 

gec «, cc, ct, ctg age cac «, gc =g= cgc cc= acg «g jee gc. 
Ala Leu Leu Leu Leu Ser His Leu ei/ arg LgQ 
175 130 

rar ate etc acc aac acg ctg gtg ccc 
HI III £2 £Z S S 25 & if. Al. M. T« - £ Pro 

195 * UVJ 
cac gaa atg ggg gee ctg cgc tea gee ttg gec gtg ctg ggg ctg ggc 
His Glu Met Gly Ala Leu Arg Ser Ala Leu Aia 
210 . 215 

«• gt ? S 9 E E S2 £ £ SS S 55 £ 5S 2S S! 2S 

Gly Val Gly Ala Ala Pfce rti- <-y* * 23$ 
225 230 

a a a a 2: a a a s a s g s = S's 

240 243 

K S SS !5 E 5= X SJ = 2 1 5 = = S S 

255 260 

a a a 3 a a a = a a a s a a a a 
a a; a a a a a a | a a a a a a a 

290 295 

a a a a a s a a a a a a a a s a 

305 310 

s a a a a a a a a a a a a a 

320 325 

ta.ccccc.g gg g aac= t gc gaegggaegg ccagaggaag aga=««cc tgcot**, 17.2 
agaaggcagg aggaaagcaa agacctcca, ttccagaggc ccagaggc-.g ==«=cgagg 
tcc==ac«t cccccagggc cgc======a gg.gagccct ,c=««=a =a g «=aag g 

„c=c==«= aacacrgaa, gggaaaagga =agt=tgatt ggcaggagg, gac==a gC gc 
accaccaccc tgcccgccc «mettc ggaga.caga ggggtcaggc ccaggggaac 2022 
gag«gg=== cgccaacc^ cC gc«gac t ccgcactgcc actrgccccc ccacacccgr 
==ac==gc== agagecaga g«aaccac= acccacggtc aagacctccc ctagctccac 
acaagcagta gag.ctcagc ===a=agc« cacccagaag ccc^aagc =t,g====tg 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1534 



1S32 



isao 



1722 



1842 
1902 
1962 



082 

2142 
2202 
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gccccrcccc atgtcccccc aggcctcagc cacctgcccg ccacatcctc tgcctgctgt 2262 

ccccttccc. ccctcatccc rgaccgacc cacttaaccc ccaaacccag ccccccttcc 2322 

agggg.ccag ggccagcccg agacgcccgc gaaac.ccca cccacagcca cagccacaag 2382 

cc.gcccccc cccaccctgc cagcctacga g tt ===agag ggttggggca gtccca.gac 24<2 

=c=atg C === agctccccac acagcgctgg gccagagagg caccggrgcg agggaccgaa 2502 

2520 

taaagaaaca aatgaatg 
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<210> "9 

<211> 332 

<212> PRT 

<213> Homo sapiens 

<400> 79 



, a™ Ma Aco Pro Leu VaL Met Thr Leu Asn 

Men Glu Trp Thr Ala Ala Arg Ala Arg rro u ^ 



Ser Leu Gly Phe Ser Phe 



Gly His Gly Leu Thr Ala Ala Val Ala tyr 



20 



2S 



Gly Val Arg Asp Trp Thr Leu 



Leu Gin Leu Val Val Ser Val Pro Phe 



35 



40 



45 



3 eh e Leu Tyr Sec Trp Trp Leu Ala Glu Ser Ala Arg Trp 



?he Leu Cy: 
50 



Leu Leu The Thr Gly Arg 



55 



Leu Asp Trp Gly Leu Gin Glu Leu Trp Arg 



65 



70 



75 



val Ala Ala He Asn Gly Lys Gly Ala Val Gin Asp Thr Leu Thr Pro 



85 



Glu Val Leu Leu Sec 



Ala Met Arg Glu Glu Leu Ser Met Gly Gin Pro 



100 



pro Ala Ser Leu 

US 



105 



Gly Thr Leu Leu Arg Met Pro Gly Leu Arg Phe Arg 



120 



Thr Cys He Ser Thr Leu eg Trp Bhe Ala P he Gly She Thr ? he ? he 



130 



Gly Leu 
145 



Ha Leu Asp Leu Gin Ala Leu Gly Ser Asn tie ? he Leu Leu 



150 



Gin Met *he He Gly Val Val Asp He .«. W- «ec Gly £. Leu 

1 o5 

Lau Leu Leu Ser His Leu Gly Arg Arg *r= Thr Leu Ala Ala Ser Leu 



180 



Uu Leu Ala Gly Leu Cys He Leu Ala Asn Thr Leu Val Pro His Glu 
195 200 

c , r ~ u Aia val Leu Gly Leu Gly Gly Val 

Met Gly Ala Leu Arg Ser Ala Leu Ala ai ^/ 

210 



Gly Ala Ala Phe Thr 
22S 



Cys lie Thr He Tyr Ser Ser Glu Leu Phe Pro 



230 
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T*r val Lea Arg Met T*r Ala val Gly Leu Giy Gin Met Ala Ala Arg 
245 250 



Ala lie Lea Gly Pro Leu Val Arg Leu Leu Gly Val His Gly 
260 265 2 



Pro Trp Leu Pro Leu Leu Val Tyr Gly Thr Val Pro Val Leu Ser Gly 
275 280 ^ a - J 

L eu Ala Ala Leu Leu Leu Pro Glu Thr Gin Ser Leu Pro Leu Pro Asp 



290 



Thr lie Gin Asp Val Gin Asn Gin Ala Val Lys Lys Ala Tar His Gly 
no J A3 



305 310 



Thr Lea Gly Asn Ser Val Lea Lys Ser Thr Gin Phe 



325 



<21Q> 90 

<211> 2250 

<212> ON A 

<213> Homo sapiens 

<22Q> 

<221> CDS 

<222> (10).. (738) 

<223> 



<400> 80 , »r-a r<~n etc aat ccc age caa ccc cga tea gtg 

'™ C Ser Arg Ser Pro Leu Asn Pro Ser Gin Leu Ar, Ser Val 



1 



a s a a s a a e a a s e e a a a 

IS 20 

a is s a a 5 a a a a B 2 2 = E a 

25 **** 

S £ E S 2 E = S S E 2 C S E 2 S 

a a a a a s a a a a £S = a a a; 

65 70 

= = S = E £ S = 3 E = = 2 £ S S 



a a a s s a ss a s a s| a a a a a 

S 2 E a s = a E = E S E a a 2 a 

115 120 

at a a 2 ss a e a a a e a; a a a a 
a = = a s s a e a a a e a a a s 
a a a e a s a a- s; e a a a a a a 
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99 



147 



195 



243 



291 



339 



387 



435 



483 



S31 
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160 



16S 



150 200 ECT FINAL. ST25 

no 



2 a x a s g a 3 a; s m a; = a s = 
s s s is a a s s = = = s a a | = 

- r,^r rao tec tgc etc aca cac tgg ggg ccg 
tec gec cac agg gag g« gec cag etc eg ^ ^ ^ G] _ y Leu 

Sec Ala His Arg Glu Val Ala Gin y 22Q 

210 

E 2 S E E S5 S S S 5 « S « ~ S SB 

225 " U 
ggC g ea W m .« ta ggggag5g g a tt =a g ca g 
Gly Val Tr? Gly Asp 
240 

cgactgg aa C a ggg acaCa C .aatccaa.a «««*«■ 

ccc=a=ac Cg «tcct«cc Ccac«c= t a Ct ==cc=c 3t 

gggagt „cc Ct = t « 99 « ,ca==cc== g «ct W6 a«c tg c==a ctcccacc.c- 
ctcoc-te =ccca gg a C a c=ca« g cc t «t g ccc«a aa g ==«=t, C c,c=,a ggg 

tta cc=c,« cac,,,,,- " — 9C " " tgC9C9CC 

cctgg a ggCg a g =«caac g ccaccaactc acaccc.ct cccgtcttc c g5 c C cc t c t 
= ggt at g t gt ggg t=t ggg c a ggg =a g ,a g «a 9 gg « gg c= tg g a„ g =Ccac 
tccaC cc=cC a==«« gg c c=ct g ca agg et«ctc*. .««««, 

ggaggag t.= aggtg « g a t ===a gtgg == 

ttgtCt « g = c« tgtggg a tcca g c,«a C===cca, g a ac tg t=, g cc c=ca=caa gg 
cac ca tgg ac cc gg cc g c« c a c=ca ggtg a gC5g aa C t g g c«« g c tg a= g ccca g a g 
= t = tgg c tgC a ggCaE =t== ac gg c=« gg ca.cc.ccac =a gtt cc= tg w^ce.t, 
c==c gtgtgg cc^tgcc =ac« g c=cc ccccaccccc a=al,cct 9 = a g ,c,a ggg = 
egag == tgg a ^.ct,^ . gtg t g «« 9gg aa gC =c= at ggg =ac Cg 

catcca,^ ====aac gCg «c-*c„ g c=,tatcca gg ca= gCgg a =c tggg ac gg 
gagtgggg ca gg a tggag « ag a gggg aa g ^,a=a gg aa=«a=a == g a C c 5 a tt 
g cca ggtg c g ==ca g cac« cacaccaac* .tct-cet, ggg a gg c g == t aa g a tC a g a 

ctttgg9CU a gagagCggg W « « —""^ 9Cat9a "" 

« gtatcaag g =ta ggg caa a g aacca g ,= acataaa g « c tg ctc t c« gggg actt=a 
cagagggaga gg =a g a= ag t: c g aa gga aaa «aa a a a a g e 
cggtggCC ca =acc Cg caat =«a g cac g t ^a^ct, a gg ca gg ca g a.cactta., 
«a gg aa«= aa.acca.ee Cgg ==aacac ^aaaccc c g c=cccac C aaaaacacaa 
aaaC ca g =c ? ^ ^=-« c a ct= agg a g ^ 5 a„ca g 

gag aa t = g ct Cg a g c=. ggg a gg ca g a gg t c g a g ac= g =a ==a« g cac, 

ccagcctggg egacagageg agactccatc tc 



<210> 81 

<211> 242 

<21Z> PR1 

<213> Homo 3apiens 

<40Q> 81 



57 9 
627 
675 

723 

778 

338 
898 

95a 
l'oia 

1073 
1138 
1198 
12S3 
1313 
1373 
1433 
1498 
155a 
1613 
1673 
1738 
1798 
13S3 
1913 
1978 
2033 
2098 
2153 
2213 
2250 



Page 42 



WO 03/0895S3 



YUS03/11497 
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Met Se^ Arg Ser Pco Leu Asn Pro Ser Gin Leu Arg Ser Val Gly Ser 
x 5 10 15 

Gin Asp Ala Leu Ala Pco Leu Pro Pro Pro Ala Pro Gin Asn Pro Ser 

Thr His Ser Tr? Asp Pro Leu Cys Gly Ser Leu Pro Tr? Gly Leu Ser 
ic 4 Q ^3 



35 



Cys Leu Leu Ala Leu Gin His Val Leu Val Met Ala Ser Leu Leu Cys 
50 55 60 

val Ser His Leu Leu Leu Leu Cys Ser Leu Ser Pro Gly Gly Leu Ser 
65 70 73 

Tvr Ser Pro Ser Gin Leu Leu Ala Ser Ser Phe Phe Ser Cys Gly Met 
85 90 yi 

Ser Thr tie Leu Gin Thr Trp Met Gly Ser. Arg Leu Pro Leu Val Gin 
I0O 105 liU 

Ala ?ro Sec Leu Glu Phe Leu Ha Pco Ala Leu Val Leu The Sec Gin 
US 120 125 

Ly S Leu Pco Acg Ala lie Gin The Pco Gly Asn Sec Sec Leu Met Leu 
130 135 140 

His Leu Cys Acg Gly Pco Sec Cys His Gly Leu Gly His Tcp Asn The 

145 15° 

Sec Leu Gin Glu Val Sec Gly Ala Val Val Val Sec Gly Leu Leu Gin 
165 170 • 

Gly Met Met Gly Leu Leu Gly Ser Pro Gly His Val Phe Pro His Cys 
180 193 

Gly Pro Leu Val Leu Ala Pro Ser Leu Val Val Ala Gly Leu Ser Ala 
i9 5 2Q0 203 

His Arg Glu Val Ala Gin Phe Cys Phe Thr His Trp Gly Leu Ala Leu 
210 215 220 

Leu Tyr val Ser Pro Glu Arg Arg Gly Met val pco Ser Gly Gly val 
225 230 235 *™ 

Trp Gly Asp 

<210> 82 

<21i> 1S65 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (99) . . (1508) 

<223> 

^™! at *L aggaacC cat caacatcctt tgcagctaca taggcaggaa aatctagaaa 60 
ttgtaattra 



tatagaattt caaaactctt caattaca atg gat aga ggg gag aaa US 
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160 200 PCT FINAL. ST25 
Met Asp Arg Gly Glu Lys 
1 5 



s s a s 2', a a a a s a 25 s a £ a 

10 15 

s a a a s a s s s a a a is a a ; " 
a a a a s » = a b a = s 5 s ? " * 5 E 

40 45 

sp a a a a a a a s* t a = £ = = = a 
s s: si a a s a a a s a a a a a 5 

„r-- etc tta aac etc tgg aca tec teg ttt 
£ HI E SS S S S: E 11 «. Leu Trp T*r Ser Leu *ne 

2 S = B a C "« S <" E 3 s: S E a 555 

105 11U 

in a a a a s a a s a a a a a a a 

120 125 

s a a s a a a a a a a a a a a a 

135 140 

s sj a a a a s a a a a a a a a a 
s a a a a a a a a a a s a a a a 

y 170 175 

s a a a a a a a a a a a a a a a 

ias 190 

gct gaa c« =ca j., £ r« =a= £ aca =aa jee .« £ caa g. 
ALa Glu Leu Pro Aap He Sec ua ^ ^ 
200 205 

„ tec ttt aca cct ata gca ggg gag 

s s s s ss s s; s: s s he s « ». - ^ «- 

215 220 

a „ a Ar ~ c ~ c aaa tgc aca ttt act gcg tta 
ctg aag aag ccc aga aca aca at- c- ^ Thr Aia Leu 

Leu Lys Lys ?ro Arg Thr Ttir lie -ro u a / 24S 
235 ^ 



<.«. f-f. t-a ctg gtt aac act tec tat ctg act 
£ S £ £ 5S S - ^ AS n il. ser tg - xnr 
250 253 

gtt et, aca ccc a gg « .« «c Ccc C=a £ £ £. £ •« ~ 
Val Leu Thr Pro Arg Glu lie Leu Se- ser a . ^ 
265 

s a a a a a a a a a s a a a a a 

280 295 
m tec acc tea tta ccc age aac etc ctg ate tec ata tec aaa tea 
lie Ser thr Ser Leu ?he Ser Asn Leu Leu t-e 3lQ 
295 300 

9age 44 



154 



212 



260 



308 



355 



404 



452 



500 



543 



596 



644 



692 



740 



788 



836 



884 



932 



980 



1028 
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15U 200 PCT FINAL . ST25 
rr* Ara tac ctt qca age caa gag ggc cag ccg cct ttg eta 
III A 9 4 Pro "e ty= Leu La Sec Gin Glu GXy Cl» Leu Pro Leu Leu 

sssssssssssssasss 

S S S 2 SJ = S5 K S S 2 = | = £ S 

345 350 

hfl , _ fcto t -- ctc acg ggc tea tta tgg tct ata tta tta 
HI E S Ue £ L *2 Sy Ser Leu «p Ser He Leu Leu 
360 365 

s s; s?; s s: a a 5 s a k s s = e s 

375 380 

i-rf era tta qca aca ata gtc ate gac 

Ifo £ Lys fa? S Leu SS 5S I" Leu La Ue VaL U. Up 
395 HUU 

i-„ rca tta ata aag tec cca aat gtg cat tac 

S3 !?y HI SI Ue Pro Leu al Lyl Ser Pco > Sn vai H 1S Tyc 

410 

ss s a s a si si s as e a = j»j s = = 
s s: is e s a a a s ss a a » a = s 

440 445 

s s a s = S as » = 5 s ' B s B S 



1076 



1124 



1172 



1220 



1263 



1316 



1364 



1412 



1460 



1508 



4 55 



tcttaaaaaa 


ttggccttct aaaaaacata 


tatcagattc 


1568 


gatagaacat 


tcatggcgaa attcctatgg 


taaatatttt 


1628 


atgtatacaa 


aagtgcctaa gacagtacct 


ggcttcagag 


1688 


gctctgctcc 


gcatggtaaa aaacttaagc 


cctggtttgc 


1748 


tacaacttcc 


attctctcac tttttttttc 


tgtatcccac 


1808 


ggggatCCta 


taataaaagt gaatgactaa 


aaatttt 


1865 



<21Q> 83 

<211> 470 

<212> SRT 

<213> Homo sapiens 



<400> 83 



wet Asp Arg 
1 3 



Sly Glu Lys lie Gin Leu Lys Arg Val Phe Gly Tyr Trp 



Trp Gly Tnr Ser P*e Leu Leu lie »« He He Gly Ala Gly He P*e 
20 25 



Val Ser Pro Lys Gly 



Val Leu Ala Tyr Ser Cys Met Asn Val Gly Val 



40 



45 



. ,1, riv cva \la He Leu Ala Met Thr Ser Thr 

5er Leu Cys Val Trp Ala Gly Cys A-a ixa gQ 



50 



Leu Cys Ser Ala Glu 
65 



He ser lie Ser Phe Pro Cys Ser Gly Ala Gin 



70 



75 
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Tyr Tyr Phe Leu Lys Arg Tyr Phe Gly Ser Thr val Ala Phe Leu Asa 



85 



Leu Ttp thr Ser Leu Phe Leu Gly Ser Gly Val VI Ala Gly Gin Ala 



100 



L eu Leu Leu Ala Glu Tyr Ser He Gin Pro Phe Phe Pro Ser Cys Ser 
115 120 

val Pro Lys Leu Pro Lys Lys Cys Leu Ala Leu Ala Met Leu Trp lie 
130 135 



val 
145 



Gi y lie Leu Thr Ser Arg Gly val Lys Glu val Thr Trp Leu Gin 



150 



lie Ala Ser Ser Val Leu Lys Val Ser lie Leu Ser Phe He Ser Leu 
1 o5 

Thr Gly Val Val Phe Leu He Arg. Gly Lys Lys Glu As, Val Glu Arg 

iao 133 

Phe Gin Asn Ala Phe Asp Ala Glu Leu Pro Asp He Ser His Leu He 

195 . 2Q0 

61. Ala lie Phe Gin Gly Tyr Phe Ala Tyr Ser Gly Gly Ala Cys Phe 



210 



21S 



Thr Leu lie Ala Gly Glu Leu Lys Lys Pro Arg Thr Thr lie Pro Lys 
22S 230 235 

Cys He Phe Thr Ala Leu Pro Leu Val Thr Val Val Tyr Leu Leu Val 

Asn He Ser Tyr Leu Thr Val Leu Thr Pro Arg Glu lie Leu Ser Ser 
250 265 

Asp Ala val Ala He Thr Trp Ala Asp Arg Ala Phe Pro Ser Leu Ala 

Tcp He Met Pro Phe Ala He Ser Thr Ser Leu Phe Ser Asn Leu Leu 
290 295 

He Ser He Phe Lys Ser Ser Arg Pro He Tyr Leu Ala Ser Gin Glu 



305 



310 



Gly Gin Leu Pro Leu Leu Phe Asa Thr Leu Asn Ser Sis Ser Ser Pro 

Phe Thr Ala Val Leu Leu Leu Val Thr Leu Gly Ser Leu Ala lie He 

Leu Thr Ser Leu He Asp Leu lie Asn Tyr He Phe Phe Thr Gly Ser 
- - - 3 60 



3S5 



Leu Trp Ser He Leu Leu Her He Gly He Leu Ac, Arg Arg Tyr Gin 
370 375 



Glu Pro Asn Leu Ser lie Pro Tyr Lys Val Phe Lau Ser Phe Pro Leu 
385 290 395 
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Ala The lie vaL Ue Asp Val Gly Leu val val He Pro Leu VaL Lys 
405 410 415 

Se- Pro Asn Val His Tyr Val Tyr Val Leu Leu Leu val Leu Sec Gly 
420 4 25 430 

Leu Leu Phe Tyr lie Pro Leu He His Phe Lys lie Arg Leu Ala Trp 
435 440 445 

Phe Giu Lys Met Thr Cys Tyr Leu Gin Leu Leu Phe Asn He Cys Leu 
450 455 460 

Pro Asp Val Ser Glu Glu 



465 



<210> 84 

<211> 1046 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> 1319) . . (852) 

<223> 



470 



att otia ttt qca gec etc ttt ttc ate tec tct gga att ggg gtg ttc 
vlt Sit Phe a" Ala Leu Phe Phe He Ser Ser Gly He Gly Val Phe 
15 20 .25 . 

ttt ace at" aaq gag aga aaa aag gca act tec cga gag etc ctg gtt 
Phe SI He Lys Glu. Arg Lys Lys Ala Thr Ser Arg Giu Phe Leu Val 
30 35 40 

qag gga agg caa atg age ctt ggc cct gtc ggc etg tct ctg aca gee 
111 Gly Arg Gin Mel Ser Phe Gly Pro Val Gly Leu Ser Leu Thr Ala 
45 50 55 

age ttc atg tea get gtc acg gtc etg ggg acc cct tct gaa gtc tac 
Ser Phe Met Ser Ala val Thr Val Leu Gly Thr Pro Ser Glu Val Tyr 
60 55 70 75 

trr ooq oca tec etc eta gtc ttc ttc att get tac eta ttt gtc 
2g Phe Ty Ala Ser Phe Leu Val Phe Phe He Ala Tyr Leu Phe Val 
30 95 3U 

acc etc tta aca tea gag etc ctt etc cct gcg ttc tac aga tct ggt 
He Leu Leu Thr Ser Glu Leu Phe Leu Pro Val Phe Tyr Arg Ser Gly 

100 1°5 



95. 



ate acc age act tac gag tac tta caa eta cga ttc aac aaa cca gtc 

lit ?nr Ser Thr Tyr Glu Tyr Leu Gin Leu Arg Phe Asn Lys Pro Val 
110 H5 

cac tat get gec acg gec acc tac att gta cag acg att etc tac aca 

Sg Tyr Ha Ala Th? Val He Tyr He Val Gin Thr He Leu Tyr Thr 

125 . ^0 135 



T/US03/11497 



<400> 84 
gaacacatct 


gaattccttc 


tctgtggcat 


atgetttagg 


agaggagcag 


acagctctta 


60 


gctagggtca 


gatttcaaac 


tctcatctct 


tggtgccaat 


accaccacca 


gattcttcct 


120 


tgaagteaac 


ttttgagatc 


ttcactaagt 


acacgttggt 


gtctgaagat 


tcacacgagt 


iao 


gcctctggta 


atcattttct 


tcagggaatc 


acagtctctc 


ctctcagcaa 


agcatccact 


240 


gtactgaact 


ttgcttttgg 


aaacatcttc 


ttcctgagac 


ctcgttgaaa 


gaaactctct 


300 


ggtgccatac 


tttccaac atg gag gtg 
Met Glu Val 


aag aac ttt 
Lys Asn Phe 


gca gtt tgg gat tat 
Ala Val Trp Asp Tyr 


351 



399 



447 



495 



543 



591 



639 



6a7 



735 
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r*^- era aca etc aat caa gta act ggg 

25 52 52 ?2 S - - - - 55 Asn Gi * Vai Thr S3 



140 145 



733 



931 



332 



942 



s s s 3 a; = a ss s s is s a ss s = 

1 60 

caC tgt acc ctg gta tgt ate tagctgtgaa gaagtattta acactacctc 
Tvc Cys Thr Lea VaL Cys He 
175 

ctaacatggg ataagggcaa atctccagca ataggcatct aattatagca gaattcgtta 
t ,ccaaaa t t aagcagaagt atgtcggctt atctgtcaca gtttcctgag gaaggtgctg 1002 
ccgtttaaca ttctttccat taccaacctt taggagaatt taat 

<2io> as 

<211> l ?a 
<212> P^T 
<213> Homo sapiens 

<400> 35 

0 h- at a val Tro Asa Tyr Val Val Phe Ala Ala 
Wet Glu Val Lys Asn Phe Ala Val Trp as. y lfi 

1 5 

Leu Phe Phe lie Ser Ser Gly He Gly Val Phe ? he M» ^ Glu 

20 23 

Arg Ly3 Lys U. Thr sex Ac, Glu Phe Leu val Gly Gly Ar g Gin « 

Ser Phe Gly Pro Val Gly Leu Ser Leu Thr Ala See Phe «eC Ser Ma 
50 55 

val Thr Val Leu Gly Thr R. Ser Glu val Tyr Ar g Phe Gly Ala Ser 
ss 70 

ehe L eu val Phe Phe He Ala Tyr Leu Phe Val lie Leu Leu Thr Ser 
85 

Gtu Leu Phe Leu Pro Val Phe Tyr Ar f ser Gly lie Thr Ser Thr Tyr 
100 105 

Glu tyr Leu Gin Leu A, g Phe Asn Ly S Pro Val Ar g Tyr Ala Ala Thr 
115 120 

Val Xle tyr He Val Gin Thr He Leu Tyr Thr Gly Val Val Val Tyr 
130 135 

A1 a Pro Ala Leu Ala Leu Asn Gin Val Tar Gly Phe Asp Leu Trp Gly 



145 150 



Ser Val PHe Ala Thr Gly He Val Cy S Thr Phe Tyr Cys Thr' Leu Val 
155 17U 



Cys He 



<210> 36 

<2H> 4751 

<212> 0NA 

<213> Homo sapiens 
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<220> 

<22I> CDS 
<222> 
<223> 



(382) . . (1929) 



ctggcggggc 


tgaatgagcc ggtgcatt.tc gaaggccgag 


cactgggatt 


60 


cgcxxccc-c 


tcccggcgtc gccagctagg cccccggccc 


cagcctcgcc 


120 


cccagtccgc 


tccccgcccc accgaagcgc ggatcgcgca 


gcctggggcc 


180 


ccactgcgca 


gggacgcggc tcggcgggtg cgccccgggg 


gcatgtccgc 


240 


cagggctgca 


gtggtcccgg cgaggccctg gcaaccacca 


ttctactctt 


300 


agtttgacta 


ccctaaggac ctcacatggc gagtaaccca 


tgggccaggt 


360 


gccaaccttg 


a atg cca tea gga agt cac tgg aca gca aac 
Met Pro Ser Gly Ser His Tr? Thr Ala Asa 


411 



<4QQ> 86 
cccggcggag 

ttccgcgcta 

ggcgcctccg 

egggaagggg 

gcgctaccgc 

tgtgtctatg 

agcgtcctac 



s s % s •§ s s = =f K "° st; s I" s " 

30 33 



tec cct 
Ser ?ra 



etc gtt 
Leu Val 



s s 5 s a s a s a 5's = s s = a 

60 SS 

BsassssassssaBSS 

75 90 

cat tec act gca gat tgt £. ace acg etc tgt get cca etc ggg agt 
His Ser lie val Asp Cys Val Thr Met wu <-y 10g 

„ rat caa atg gga ate atg ctg ggt ggc 

?S ?S sf= E £ E S S S2 S, U. Mec s ay siy 
110 115 



ttg cct 
Leu Leu 



aag cat 
Lys His 
140 

ctt tgt 
Leu Cys 
155 

egg aaa 
Arg Lys 



= s = = = « « = s * i = s 2 E 
s s s s s s a c a; si s - as s 

160 163 



175 



180 



acc 



tgg 
Trp 



gta 
val 



ttc 
Phe 



egg 
Axg 



tgt 
Cys 
220 



act cca 



ssssasasssssss 

190 193 

e s = = s = a; k c e a s = 5 

20S 210 

^r- acr ctt aaa gag gac cac aca 
III E 22 £1 | f/o £ ,eu g. SlS ».P - «- 

g ag cag aac cat gtg tgt aga act cag aaa aaa gac att aag 
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459 



507 



555 



603 



651 



699 



747 



795 



843 



891 



939 



987 



1035 



1083 



1131 
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16U 200 PCT FINAL. 3T25 
Tnr Fro Glu Gin M» His Vai Cys Ar, Thr Gin Lys Glu Asp lie Lys 
225 240 

rr-a tct ttq acc aaa gaa tgg gca cag act tgc 
25 HI S ~ tTc Ser Ser Leu T h r Lg Glu Trp Ma Gin X£ Cy S 

ct = t gC *c cgc erg cag =a; . « £ «t «. ctt att tea gac 
Leu Cys Cys Cya Leu Gin Gin Glu T/r Ser ene 
270 275 

235 290 

saaaaaaaaaaaasaa 

300 305 
cac cag caa get get tttc« J* « aca ctt gga gtg ate g.c act 
His Gin Gin Ala Ala Phe Leu Met Ser lie Leu y 33(J 
315 3 -° 

s a a a e a a a | a a « a i - = 
5 s a a a a s pi = « = 52 i = " f s 

S 2 S S S JS S S S S = g ffl £ 2 ffi 

330 385 

s a a a a a a a a s a a a = a a 

. ^ t-c ctt cac gca gtg cca cac ttg gtg age cca 
ctt ggt gtg gta cac tuC ctt cac gc g g ^ VaJ _ Ser pco 

- Leu Gly Val Val Tyr Phe Leu Hia Aia * 423 

rr*r acc acc acc age tac act gca gca 

S & S 55 25 2 - £S & S, s q er .yr - - 

430 4Ji 

s a a a a s a a a a a a a a a a 
= s a a a a a a a a a a a a a a 

460 465 

e a a a a a a a a a a a a a a a 

475 430 

Kssasssscassssssr 

495 3U 
get aca gca gt, eci ggc cac age « aca ttaccaaagg ccccgagccc 
lia Thr Ala Val Pro Gly Tyr Ser Leu Thr 

cagaaccrrc aggrtrgaga ga g grggggc caccagartt «catgttt= rgaaacrrr, 
gaaggar.gc cttccaagga aa«atta tt attgtt«gr raacacac.a 
acact^aa gggaaaacag cacataacaa ggaaagc-.gg a«a,c==ag agcc«=«a 
cttgggatrt grgctcaraa ctgaacrcgC arcttttggc caatgggcar agecrgraa 
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16U 200 PCT FINAL. ST25 
gaaatgtaag gacacagctg atataattag ctgtaactag ggataatttc aaagcataac 
caaagcagat gacac.gggc agcagctccg ttccagtctc aggccctcca tgttccctcc 
tcagaaagaa aatggaaaca t.aacgtgta gctttgctta ccttgttct, gttagagaag 
ggaggtcagc crgggtgtgg tggcgaagag tgaagatgcc acactttttc acggcggagt 
tCcC ca C cag g,t«tact C gggattg«a aagaaCactt gagattc^c aaaaagtggt 
ga.taatata gaaagaaact ceftttCCC etttetctc gccttccagc cagcccctgc 
ctccgcccaa gcgtagacac caccacgaga atccaaataa tcacggaatg ccatggttgg 
aatagaccc aaagggcatc tggcaagacc cac«gaaa t tgtccaccgg aaaccgaaag 
= cc= tcc== C aagactgggt .ccaggcccc cacactc,« accatcacac a.aacact.a 
ctc.aaattc agcagaacac acttagtcac aaggacaacc t =t=aatct= acctgaaatg 
tcaacaacac caaaacttcc cgtctctcac crccagagaa gaag«ccta crcagactgc 
agacgcattc ctg.caggct ggaaaaa.gc .ggcagtatc ccaaecgggc aggaactgaa 
ttcctgaatc agcagg.ctc tggtgagagt Cttctccgca gatcagacaC ttagttttat 
cactaeccaa aagagga tC g gagggagcca g t =g C =tgaa aaataccatc ocagagatat 
tctaaaggtg agacecctct ctccctgtgt taattcttgt cccaccaccc actgctcttc 
aKWtt uc agataataat tagaaacc.a ccca.cgga, cataagttta ttctttctc. 
aa.actccac ttctctacgg cccgggacaa tttctgagtc ttcagatcga agagggaagg 
cacggaggga agaaaaagtc cagac===c= agcrcgcccc caaccattte aagtccaaag 
aactanaatc ctgaatctca cagtgtgtca =ac= t g t aat aggagtaaaC taCgcaatca 
at t «aa C ta==aggag t cc aaaacccaaa tgtcaaggaa ccgc.ctgac =«gaaggcc 
ac«aa t ==a ctgtmet. caaggcctca caagtgctgg gggaaaaaaa acagcaatga 
ggacgaccct gagttaatgt gCaCgctccg caagagagct tgcctatacc tt,ac«»c« 
cataaaatca catgt.aata =a«g=« t = agaatgaaac actgac.tga tctgatagga 
gaaaa.ggta atatttcata gt C gt«t=c aaagacaaat: ttaaatgttg tctgttatct 
c=tta«=ag etta.ga.cc tagttttgaa ccccattgac ttcgtcattt gcaattttaa 
aaatatttgg gac.tgggcat ggtcgctcac gcctgtaatc ccagcaccct gggaggccga 
ggcgggtgga tcatgaggtc aggagatcaa gaccatcctg gctaacatcg tgaaacrcc, 
tccctactaa aaatgcaaaa gattagccag gcgtggtggc gggcgcctgt agtcccagct 
acccatgagg «gag,ccgg acaatcgctt gaacccagga ggtggaggcc gcagtgagcc 
aaaatoatgc =a=tgca=t= caccctgggo gacagagcaa gactccatct caaaaaaaaa 
aaatcggaag gtatctgtaa aatgtcaaag tcaagacgaa gctatatctg ettggaata, 
cactttgccc taaatatcat ttctrgaact ttcaagccta aagatgttta aaaatatgaa 
tagttacaaa catc«taca cae»«t« atcatgacca caacaaaact ttg«« C gt 
ggttctgcaa tataatttct gtgaagcatt acaagcattt atgaaaaata agcatagcga 
C cagaaat« taaagatttt gtataaaaac a«=gggaga tttgacttta tacatgcata 
gatttgcact tuctctccc t«tgaggca gca««cag aaaaccag.a agaaaaacg, 
acatcttaag g^actatt ttacacrtct acacagaacc „agtg«aa tgttccacgc 
. gxctacacxg ct t ac«=aa aacgagaaa «=acgggaa cgacgtattt tgtggaacca 
agaacaaaac C a t ag.ggga .aa.t.caca t «caaacac «=«tctac cac.g.aagc 
cc.act.rgg aat.accrga gcagaaaacc agaagacac. acctaacr« gcagacacac 
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<210> 91 
<211> 516 
<212> 

<213> Horao sapiens 

c civ Ser 4is Trp Thr Ala Asn Ser Ser Lys He lie Thr 
Met Pro Ser Gly Sec wis t- 1Q 15 

1 5 

TEP .eu Leu Glu «. « -V Lys «. - ^ ^ ^ If 

Lys Va l M n Ar, M. Ar, ser - S« .« « «P g» - 

^ MeC Ue Val Ala Gly Cy, - V B1 T*r Ue Cy S X., Ar 5 U. 

50 53 



r 't. ser He Phe Phe Val Glu Phe Gin Thr Tyr Phe 
val the Arg Cys lie ser xie v ^ so 

65 

„ t «. «. «* U. - - - ™» ? - ~ "* " l V 
85 

riu s;- r val val Ser Asn His Leu 
val Thr Met Leu Cys Ala 9ro Leu Gly Ser UQ 
100 

, tt M.I- Leu Gly Gly Leu Leu Ala Ser Tnr Gly 
Ser Cys Gin Val Gly He Met Leu Gly Y U5 
11S 

uu „ „ « . « a ~ - - - s - m "' J ~ 

130 1J 

Ma ciy val U. «- SJ U. «y - - J- C - T - S " "° "lio • 
145 15 

Ue Ala He, - Gly Ly, V ~ Ser «, «, U. Leu £ Tyr 
165 



civ He Gly Thr Phe He Leu Ala Pro 
Gly He Ala Met Ser Gly Sar Gly lie *xy ^ 
130 



, Bha -» r t^d Arg Gly Ala Leu Lau 
Val Val Gin Leu Leu Ue Glu Gin P*e ,er Trp Arg ^y 

195 iU 

U8 ,eu Gly Gly ,ne Val Leu A<n Leu Cy, Val g. Gly Ala Lau « 
210 

A rg ,r 0 He Tnr Leu Lys Glu A, P »« £ - - «* £ 
225 2JU 

Vai Cy, Arg Tnr Gin Lys Glu MP Ue Lys at, val Ser ? ro Tyr Ser 
245 
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Ser Leu Thr Lys 61. Trp Ala Gin Thr Cys Leu Cys Cys Cys Leu Gin 
260 265 

Gin 61« ty= Ser Phe Leu Leu Met ..c^ Phe Val Val Leu Ma Val 
275 280 

ser val Leu Phe Met Ala Tyr Gly Cys Sec Pro Leu Phe Val Tyr Leu 
290 295 

val Pro Tyr Ala Leu Ser Val Gly Val Ser Hi, Gin- Gin Ma Ala Phe 



305 



310 



,eu Met Sec He Leu Gly val He As? U. He Gly Asn He Thr Phe 

Gly XE p Leu Thr Asp Arc Ar g Cys Leu Lys As, Tyr Gin Tyr Val Cys 
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Pro Arg Asa He Pro Ser Gly Glu Leu Asp Ser Asn Pro Asp Pro Gly 
20 * 3 

Th r Gly Pro Ser Pro Asp Gly Pro Ser Asp Tnr Glu Ser Lys Glu Leu 
35 40 

ay Val Pro tys Asp Pro Leu Leu Phe lie Gin Leu Asn Glu Leu Leu 
50 55 

Gly TCP Pro GLn Ala Leu Glu Trp Arg Glu Thr Gly Ser Ser Ser Ala 
65 70 

Ser Leu Leu Leu Asp Met Gly Glu Met Pro Ser lie Thr Leu Ser thr 

85 90 . 

His Leu His His Arg Trp Val Leu Phe Glu Glu Lys Leu Glu Val Ala 
100 105 

Ala Gly Arg Tcp Ser Ala Pro His Val Pro Thr Leu Ala Leu Pro Ser 
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La u Gin Lys Leu Ar, Ser Leu Leu Ala Glu Gly Leu Val Leu Leu Asp 
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He Arg Gly Pro Ala Val Pro Arg Leu Thr Ser Ala Glu Asp Arg His 
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Pro Ser Asp Phe Leu Asp Ala Leu His Leu Gin Cys Phe Ser Ala val 
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Leu Tyr lie Tyr Leu Ala Thr Val Thr Asn Ala He Thr Phe Gly Gly 
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450 



455 



pro Leu Thr He Leu Ser Ser Thr Gly Pro Val Leu Val Phe Glu Arg 
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20 25 

s s s 3 s = = = = ; " ? 32 s E 2 
s 5 s e a s = s = - f s = s s Sr 

35 
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16U 200 PCT FINAL. ST2S 
Lea Asp Ser lie Tyr Gly Thr Gla Ala Ala Val Ser. Pro Thr Val Gly 
100 105 H° 

att cac etc caa act caa acc cct gac eta tat cct gtt cct get cca 
til nls Leu Gla Thr Gin Thr Pco Asp Leu Tyr Pro Val Pro Ala Pro 
115 120 I 25 

rtt aac cct tta ggc tec cca cct cca tat gaa gaa att gta aaa 
$ til Hy ? ro Leu Gly Ser Pro Pro .Pro Tyr Glu Glu He Val Lys 

130 l^ 5 
aca acc tgattttagg tgtggattat caactraaag tattaacgac ateegtaatt 
Thr Thr 
145 

ccaaaacarc aaatttagga atagttattn cagttgrtgg aaatgtccag agatctattc 
atatagtctg aggaaggaca attcgacaaa agaatggatg ttggaaaaaa tttiggtcat 
ggagatgttt aaatagtaaa gtagcaggct zzz 

<210> 93 

<211> 146 

<212> P3T 

<213> Homo sapiens 

<400> 93 

Met Ser Arg Ser Arg Lea Phe Ser Val Thr Ser Ala lie Ser Thr He 
5 10 



1 



Gly lie Leu Cys Leu Pro Leu Phe Gin Leu Val Leu Ser Asp Leu Pro 
20 25 



Cys Glu Glu Asp Glu Met Cys Val Asn Tyr Asn Asp Gin His Pro Asn 
35 40 43 

Gly Trp Tyr He Trp He Leu Leu Leu Leu Val Leu Val Ala Ala Leu 



50 



Leu Cys Gly Ala Val Val Leu Cys Leu Gin Cys Trp Leu Arg Arg Pro 
SS 70 

Arg lie Asp Ser His Arg Arg Thr Met Ala val Phe Ala val Gly Asp 
Leu Asp Ser lie Tyr Gly Thr Glu Ala Ala Val Ser Pro Thr Val Gly 



lie His Leu Gin Thr Gin Thr Pco Asp Leu Tyr Pro Val Pro Ala Pro 

120 



115 



Cys>e Gly Pro Leu Gly Ser Pro Pro Pro Tyr Glu Glu lie Val Lys 



443 

491 

547 

607 
667 
7Q0 
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130 



Thr Thr 
14S 



<210> 94 

<211> 1324 

<212> DNA 

<213> Homo sapiens 

<22Q> 

<221> CDS 

<222> (44).. (772) 

<223> 
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103 



16U 200 PCT FINAL. ST2S 

<400> 54 cccacaaqga gca atg gag cag ggc 

ctctgcagcg gatgcccttg gcagggtgag cccacaagg ^ ^ ^ ^ 

1 

agc ggc cgc «, j;; K - « SwS «. s « ,== ;g s - 

Ser Gly Arg Leu Glu Asp ?ne jg 2 Q 

a ,- rac ate tec gat gat gac aag gcg 1 
tac aca ccc age aee get gae ate eag gtg ^ ^ ^ Ala 
Tyr Thr Pro Ser Thr Ala Asp n 3(j 35 

at-r rtt ctg gga ctg gtg ggg ate * 

a; s s a s s = » ffi 2 J a - » « « 

40 

S S S C S E 3 S S S S S f S £ E 

s 3 = a = s ip e e a s s e e a s 
.ss2Ssas3SSSS=s H a 
s s st; s s e a s a 5 = a = s S « 

S S = S E S S E E E E E E E E E 

120 

s? s - S EI & E E E E E E E = E E 

135 L 

ccc atg ggg 3 " aac ac= £ « ct, eg « ,2 . 2 in S £ 

Pro Met Gly tie Asa Thr Ser Tyr i«e ^ 

ISO 1:33 

- - S = = E E S S S E E = EE E 

:i: ... s - - « - e s e E c s a e e 

S SB 3 S IS E S E E E E S 3 E E S 

200 

a e e a s e e s a s e a a e s e 

215 • 

«c etc ccc c=c ccc ccc caC 2- g- - Ccc =,c ccc gc 
Cys Phe Ser Pro Pro Pro Tyr 24Q 

230 2J3 
cagagg ctat ccc^cacaa caacaca.t, ccc^cCca, gg a g caa g c g tcccc.ccac 
cgc cac=c g a caacc^c g cccc atg ,= ,-ccccca gaag «aca g =a g c g ===a g 
gcag ==c g ac agag acc a cc ^ ^aa.C ^c.ca accccCca,a 
ctggCaaa a a CC aggCtggg cc gggg3aa c C=ccccc= gg aaca^ccca aaCcc==C= g 
ggtaagaaat =cc=c g c aCa agg cc= agg a ^aaccc caccccccca cccaccaccc 
CCC c===ccc cc,c agg aa g g cacc gg c gg cccaacccca a cc==a g c ag 
aaCcacga cc c=c g a g accc Cgggag ccc= caca gagg c g a gag c= ggg c ggg a agg aa g 
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679 

727 

772 

832 
392 
952 
1012 
1072 
1132 
1192 
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16U 200 PCT FINAL. ST25 
cagggaagag aaagcaggcc cagctggaga tttcctggtg gctgtccttg gccccaaagc 

agac-ccacta atcccaaaca acccagccgc catccggcct ctctgaggac tctgggtacc 
ttaaagacta- ta 

<21Q> 95 

<211> 243 

<2I2> PRT 

<2I3> Homo sapiens 

<40O> 95 

„et SI. Gin Gly Ser GXy Ac, Leu GXu Asp Phe Pro VaX A 3 n Val Phe 
Ser val Th= Pro Tyr The Pro Ser Thr Ala A SP lie Gin val Ser Asp 



20 



Asp Asp Lys Ala Gly Ala Thr Leu Leu Phe Ser GLy lie Phe Leu Gly 
3S 40 

Leu val Gly He Thr Phe Thr V.1 Met Gly Trp lie Lys Tyr Gin Gly 
SO SS 



« « 75 



yal Ser His Phe Glu Trp Thr Gin Leu Leu Gly Pro Val Leu Leu Ser 

Val Gly Val Thr Phe He Leu He Ala Val Cys Lys Phe Lys Met Leu 
85 9G 

Ser Cys Gin Leu Cys Lys Glu Ser Glu Glu Ar, Val Pro Asp Ser Glu 



100 



Gin Thr Pro Gly Gly Pro Ser Phe Val Phe Thr Gly lie Asa Gin Pro 
115 120 

£ 1, Thr Phe His Gly Ala Thr val val Gin Tyr lie Pro Pro Pro Tyr 
130 135 

Gly Ser Pro Glu Pro Met Gly He Asn Thr Ser Tyr Leu Gin Ser Val 

Val Ser Pro Cys Gly Leu lie Thr Ser Gly Gly Ala Ala Ala Ala Met 
iS5 X70 

Set Ser Pro Pro Gin Tyr Tyr Thr IXe Tyr Pro Gin Asp Asn Ser Ala 

iao 135 

Phe Val Val Asp Glu Gly Cys Leu Ser Phe Thr Asp Gly Gly Asn His 
135 200 

Arg Pro Aan Pro Asp val Asp Gin Leu Glu Glu Thr Gin Leu Glu Glu 
210 215 220 

Glu Ma Cys Ala Cys Phe Ser Pro Pro Pro Tyr Glu Glu lie Tyr Ser 



225 



230 



Leu Pro Axg 



<210> 9« 
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ISO 200 PCT FINAL- ST2S 



<211> 5350 

<212> DWA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (2275).. (2213) 
<223> 

llcclJU ac=at,actc ccaca Cttt g at«,.CW .«,.««, 

a « g acagt g g c tgg a g =ag gg =c g a C a gt g aact,=. g a aa=gg«ta= ctgattctct 
g cC==cC*a g tteet^H tc tg a g a g ac a.ggcctcta tgctgtt.ca =tgc tgg a C a 
tatg c«=a t t =c Cgg ac=a C aac« C tcc cccaaacece cccagacgac gtcgccccac 
tgCCtttCgg aat«a«aa acaat.ccac t gaa t t=«g aa gt «a t c g gg aa t ca t « 
a«c tg cc« »tac«aga aaaccact« =tg«cca gg aaaa,ata g c tutuqcet 
agtaattt a t taa tt3 ac t a aaatctacca t « g t=acgg ccaa.gacat g«ta«cac 
cga aaacaca ccaagccccc .ag=«=ttaa cacaagaaag caatttgtca 

aaaa« gg =a «actt,act c^cccete c g «aa gt a«: «c C aaaa C a 

aaacgaa aac c=ac g a g tt C a g c=C Cg5 == agggcaagat actgaaaca aaaaa gg aaa 
caaca tg a== aa CCg caa t a a«=«a t « —tttf a gt taa tg a t aaaaaacaca 
aagtg tacat tacaatgcaa aa gg tta=a t aa g aaaa g « g caatataaa aa gg at 3 aa t 
.tgtgtct^ ttcaaataaa caCCC.acac g= ra«aa t a ta« g aa=a t taatgatacc 
taaaactact =a«— agg a t a, g =a ttttcttu. gt a g a g aata ataacaac.a 
gcat cca»t gta a at =aca .aatcccgaa =aa g a ga aa g a C a gtg =taC caac ggg aaa 
gggctg acca g caccac Cg a ccccccaaaa t a g cca ggt a g aa g aa g a, t ==ta C ag=« 
a «acaa g gC g a tt aa t ,ga cta g a tg =t= , g a g aa g aaa C t gg aa=« g 
aga ca gt tae =t=aac tg ac c g «=aca g c =ag CC aca ga .agaa^cct t g«ctacat 
Kcccteccc cc t =a=ta gt g ca=c Cgagt a g cc«caaa aaaaactgca ac t tca g aga 
c===ca, g = t tg aa=cac tg gg a g aa g aaa ccttaggacg a=ctac=t g = atacaacaaa 
tatgCtgg a t g cca= g acaa g a t aa g ta C a aac Cg a gg =a — «« 
ctacag^caa aac gggg a g a « gg aagaaa a g a Eg t ggg = ctgcaaaacc caa.tacat, 
«ac«caac tc.ataaaga aggc.cacac caa g aaaccc caac^c ccagaccaat 

cac =.=a g aa taaac-.gac* C9aC " 9aqa 
cag c=acaat c«ttt« 9 a tat=« g aaa ga.tggcaga aacacaac gg at« g aacat 
ct , gatgg aa attacaaaa cac g aa C aaa C aa=,=acaa gatcaatgtc t « gt aa t a g 
g «aa 9 c gg a a gC a C aaaaa cacatctcat aaatcacaCa t g t g taaaa g caaa.cattc 
cagagaaa « tacaa g c tg , a « agCg t=c ctaatacact taaagaaatc ngactaaatt 
.gcuctt. cataagg.ct ' W »«t. ^«aaaa t ,«tacaa« ac.ggtg.cn 
„acaea«g c«tt.a,» t.gaaaaat* g ta Cg t« g t: a q a t = tg caa = g a g a« t aa 
g aaacacaa g cattacaat: ««««* a g acatga=r c«ga ggg c= aaatatata* 
aaac.tctaC «:, g «act ag ccctg« a aa c=c=a.: gg g«tg«.ct. tgggccac 
agg aacat g c aa«ataa g a tacaacaca cacaaaacgc gaacaca.at aa gC aaaaa t 
aa «a« a g t gacratacaa ^caggaa acaaccaac c,ca g « g ca t g,ac«c« 
catenae acaaa t at« ca«===a« c.a g a tggg g »t-«.«:c acaa.caa. 
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180 
240 
300 
360 
420 
430 
540 
500 
660 
720 
780 
840 
900 
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1020 
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1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1630 
1740 

iaoo 

I960 
1920 
1980 
2040 
2100 
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160 200 PCT FINAL. ST25 

gtgct9t = t c — — — 2 Z 

.«,.««« a,aa ggC aaa g c g aa g caaa catactttta Cg t gg tacac acat.attat 22 
aaataaa.tt cactttt g tc ctc=a gg taa .—a g == g at=ata =a g c at, 



s- a e e = s a s § = 52 - = 5 B 52 

52 E S S E E E S E E S 2 £ E E S 

20 25 

a s = s E a s is = s s a s s s s 

E III E E E E SS E E E E E E E E E 

50 55 

. a r Art tct ate act gtc ccc aaa atg 
etc tea etc ata g ac etg a=a tat act tct , ^ ^ ^ ^ 
Leu Sec Leu lie Asp Leu Thr Tyr ^ g0 

s a = a 2 e s s s = s s a s as s 
s a a s E a si = a = s ffi s s e e 

100 iU 

S E ESSE E S 5 E « E ffi s = = 

115 120 

= 5 e = a E 2 - e a a s = = a £ 

130 13S 

E E E E E E E E E E E E E E E E 

sESSSsssgssasass 

S S E E E E E E S E E E E E S E 

130 1B3 

« E E E tyr E E E E E Met Leu Leu E 

Leu Tyr Lys lie Phe Met Tyr w 2Q5 
195 200 

SEEEEEEEEEEEEEEE 

210 2IS 

s= 3 s e s a a e a e e e e s s s 

IS £ E E S S a E E E E E E E S S 

245 

„„_ c -t gag aaa gat: atg atg 

aac tac atg etc ccc age tec tac caa =^ ^ Lyg Asp MeC MeC 
Asn Tyr Met Leu Pro Ser Ser T/r 27Q 

260 403 
tea « ttt ttc cac act f c ctt aca cct £C «, a« « «c act 
Ser Ser Phe Phe Tyr Thr He Leu Thr P-o 
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2325 



2373 



2421 



2469 



2517 



2565 



2613 



2661 



2709 



2757 



2305 



2953 



2901 



2949 



2997 



3045 



3093 
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280 



285 



3189 



3242 

3303 
3363 



* ate aca acq get: etg aaa aaa atg czq 

£ til S E E t ' £ SS xnc £ L. Leu LyS ^ «ec ueu 
290 295 

ag c grg cag aaa cct c=a cac caa agegegaaa, aacceaagcc ggccccc.ee 
III val Gin Lys Pro Pro Tyc 

cecum" cccceecacc ccaggcgccc ccccaccaaa caaccagcac accgcggca, 
tgtc cgaccc c=cga g ccgc cccccaggg, gaccca g c=c agcgctcccc ccccctaCaa 
C cacacccga gacgacgccc acccaccccc cccccccccc gcagcaccga cccccagccc 
ag ec=cecgg ggccaacggc ccccccccca gaccacagcg g a g aa a cae g aaaacaaacg , 
cgC ecac g ac ccecgagcac cccccaccac aga.aaaace Cgccccgcca CcaCgggccc 
attga cgagc acgaaaCaac accacaccca gagcgccccc cagcacccac CccgCgccaa 0 
ac5 ccccccg cccaccaccc cacccgaccc ccaccccccg eggctgagge caaggccacc 3„o3 
cacat eccac aaacgacaaa acagcccccg ag.ccccccc cgacccgccc caagcagggg «» 
aC =cCca g gg acaaggg.gc ccacccaccc aCaggcacCC ggagacaaac acacccaa.a 
C eccaga g ac g ccaaac g ca ca.ccgagac ccccccccca ccagaacccc cagaacgcgc 
t «caaccaa acccccaccc cccgcgagca cacaagaagC caaacccccc aaaacca g ag 0 
cag agacacg .gccacccag ca g acacg gg ccacaacacg cccg g a g cac aaccggccca o 
tcc aCa g acc caaccaga.a aacacg.aa, ccccgcacac CCccccccgC C=aa g ==aaC 
gg cgacacaC acccagaaca Caa.CCcaaa ecaca.CCCC a= g cac g cgc acg.ccgcac 
t;g , ac ccaa caaacaacac aacaaccaca acgccccgcg Cgaccaccac gacccggcac 
ca cccccagc gcgcgacacg cacg g aacac ccccacc.ee aca.cccacc acca.cccca 
t ccca=a g cc 9 acccaacc g aaac==ac gg gCCCga g caa cacgaacaaa agggegegea 
gc ccacaaa g cgcccaacag ggacccaa.c ccaggcaggc a gg c=g g a gt ccctgccccc 
gaC cacc g ca cgcgccac g c cccgcgga.c cCgcg g c=CC ccccacaccg caccgccccc 
c =cc=cg g ga .ggccacacc ccaacccc.g aaacaccaca gcccccccca CacccaaCg, 
«ccac g cg g cccccccccc =ccc gg aac g cccccccacc c g caa g caca ag g acac g aa 
ga caaccccc cacgaccaca caaccccccc ccaggcccca agccacccaC ccacccaaca « 
aaC aaccacc g a g c==cca= a g ccc g c=a g gccccgcccc acaaaccgag gacacacca, 
ega gcaaaac aaaCaaaaaC cCCcaCcCCC ccea.cacec aaa gg gCgca cacagaaaaC < 
aa acccg g ca accgagaa.a agacac gg a g caccacca.a a g aaaa g cgc c gg aaaaccc 
tgag ca gg a g agg ggc=ccg ga.cgegcag gggccacgcc ccacg t ag g g acccag.cca 
ac =cccaccg gccacagccg agcaaa.ac, cgga g ccca= aa g ccaacga gccacaccga < 
ca ccgg g a g a aacgceccca agaca g ag=a cag gg acac= cacca.ccc, ccaaccaaga 
gC c=a gtagg accacgcccc a g caaca 9 g g acgaacca.a tgtagaccga gcccaacccc 
*«««. aacgaca<gca aaacaaaccc ccccaacaaa caaaa g cg g a caaaaccccc 
= ag ccaca g a aaaaccaccc caaaagcaaa =c=a g aaaca caagcaaaaa egacaaacat 
caaccccaaa ga g caacac g caaacga.ee acaaccaaca ccga=cca g c aacaacccca 
acgcaacaca =a g ccca g ac cc g cgcaaaa ceeaaacgea cgaaaaacca cgccgaa g ac 
aC at=aacac cgacgca g ca ga gg ca g caa accgcgceaa acccca.caa at=aa g a g ca 

--.aa ac=aott:at a aaacgaaaa aacgaca g at 
cacgccgcaa egcccaca g c aaacgccaaa acca g cc.ac 



4 923 
4983 
5043 
5103 
5163 
5223 
5283 
5343 
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tttcaca 



<2I0> 9*7 

<211> 312 

<2I2> PR? 

<213> Homo sapiens 



5350 



<400> 97 

„ec AC Leu Ala A*n Gin Thr Leu Gly Gly A*P Phe Phe Lou Leu Gly 



He Phe Ser Gin 
20 



lie Ser His Pro Gly Arg Leu Cys Leu Leu He Phe 



25 



»r Trp Asn He Thr Leu He Leu Leu 



Ser lie Phe Leu Met: Ala Val Ser ... 
35 40 



Xle His lie Asp Ser Ser Leu His Thr Pro Met Tyr ? he Phe tie Asn 



50 



55 



Gin leu Ser Leu He Asp Leu The Tyr lie Ser Val Thr Val Pro Lys 
« "7Q ' 3 



65 



Met Leu val Asn Gin Leu Ala Lys Asp 



p Lys Thr He Ser Val Leu Gly 



85 



90 



95 



Cys Gly Thr 



nr Gin Het Tyr Phe Tyr Leu Gin Leu Gly Gly Ala Glu Cys 



100 



105 



Cy s Leu Leu Ala Ala Met Ala Tyr Asp Arg Tyr Val Ala 
us 120 



Val Ala lie Cys His 



Pro Leu Arg Tyr Ser 
130 



Val Leu Met Ser Hi 
135 



is Arg Val Cys Leu Leu Leu 



140 



Ala Ser Gly Cys Trp Phe Val Gly Ser Val Asp Gly Phe MeC Leu Thr 



145 



150 



Pco He Ala Met Ser 
165 



Phe Pro Phe Cys Arg Ser His Glu lie Gin His 



170 



Pne Phe Cys Glu Val Pro Ala Val Leu Lys Leu Ser Cys Ser Asp Thr 



iao 



Ser Leu Tyr Lys 
195 



lie Phe Me. Tyr Leu Cys Cys Val lie Mec Leu Leu 



200 



lie Pro val Thr Val lie Ser Val Ser Tyr Tyr Tyr lie lie Leu Thr 
210 215 



He His Lys Met Asn Ser 
230 



val Glu Gly Arg Lys Lys Ala Phe Thr Thr 



225 



235 



Cy 3 Ser Ser Hi 3 He Thr val val Ser Leu Phe Tyr Gly Ala Ala tie 
245 " u 



ser Tvr-Glfl Thr Pro Glu Lys Asp Met 
Tyr Asn Tyr Met Leu Pro Ser se- xy. w.a 

260 253 
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Mec sec Se, tb. Phe Tyr Thr lie ,eu Thr Pro Val Leu ,sn Pro 
275 230 

t.,« a^n Val Thr Arg Ala Leu Lys Lys MeC 
Ue Tyr Ser Phe Arg Asn Lys Asp Val Thr g ^ 

290 295 

Leu Ser Val Gin Lys Pro Pro Tyr 
305 310 

. <210> 99 

<211> 3486 

<212> DNA 

<213> Hamo sa P ieris 

<220> 

<221> CDS 

<222> (11 -.(3«3) 

<223> 

MS J= E IS S - = S S S = = B S 

2 s is s » s-s = a = s s s s = » 
53 = as c s C K = s s k = IF 55 15 SI 

E 25 5 S « S W s s = ~ 5 S S * S S 

s s s s = s s s s s is is s a; si a 

2 S E SI = = S3 S i S « S S ffi = = 

100 iu:j 

is is is s s s = i s si 5 £ i a a = 
s; g s; is s 2 si s s s t" 1 a » is - 

130 135 



r US03/11497 

160 2Q0 ?CT FIMAL.ST25 
val T.on a«?n Pro He 



a« c,c agg t» 9a, cac ttg , r a=a gca ^ "9 =« -Q £ |« 
Thr Arg Arg Phe Glu His L.« Gly Thr Ala W| ls0 
145 U0 

c is is = s - a s si s s a a s = s » 
s a is as c s is s s a s s s s = = 

180 133 

SS S S S SI = E E IS IS S S S S S S 

195 200 
gag caa =ag cac e£ £c tct ct, « « £ acc ge £ ccc 
Glu Gin Gin Tyr Axg Val Ser i-eu * / ^ 



48 



96 



144 



192 



240 



288 



336 



384 



432 



430 



5 29 



576 



624 



erg 672 



210 215 
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a »r ret ace age agg cag cag gge aag ctg aat 

* s s st: w s s ss ». «n « ; «* *• "» ss 



5 = s a a s 53 a a a as s ss s a = 

.-. ret eta cag etc aaa gtc ace ttc get 
get etg g ? c ccc age gge cac cct ctg eg ^ ^ phe Aia 

Ala Lea Gly Pco Ser Gly His era u 27Q 
250 

« etc etc tee teg get gge cag cca gaa eea gee cag aac tec etc 
Pro Leu Leu Ser Ser Ala Gly Gin ^ 
275 Zau 

« tcc ? sr. s. s s ss - s ~ £ ss s s: £ 

Pro Ser Ala Gin Gin Asp ero v, y 3qq 



290 295 



a s s a; s s s-a = a a; a a s | 



305 310 



s s k » s a s s 5 1 s a e a § a 
s s s ffl a a s s e in a = = a s a 

340 

g ec « a gg «, »= m, te, £ cct gee c=a gee «, eg, t„ gt 
La Tyt Arg Lau Tyr Lys Ser Arg Pro Aia ^ 

3SS JSO 
ggg aac gge cag gca gaa gee aag gag gaa gea g, gc tea gj, cag 
Sly Asn Gly Gin Ala Glu Ala i*y 390 
370 

rrt cci ggg gcg etc ctg agg ggg eea aga 
SS S & SJ SS S sfr Pro !fy Si £ Leu Arg Gly Pro Arg 

egr egg agg ago age aag egg gt gaa gca eea cag gge gc age tj 
Arg Arg Arg Ser Ser Lys Arg aj. uq 4 15 

- aat r e sfy - s ss 2 ss is ss s £ ss ;s 

Glu Asn Pro Arg Gly Pro iyt . 430 
420 

nac tea ggt gag gag egg gge ggg cag 

gae agg aag eee cag aga aaa gge tea gg g g 9^ ^ Qly Gin 

Asp Arg Lys Pro Gin Arg Lys Gl/ se- / 4 45 . 

435 44U 

«-* cct toe tgc ecc age cag gaa ace 

ss sn ss ss in s ss s c * ys c. « s er G m «. - 

450 435 

*ac cct gac cct ecc cat ttc ccc cgc teg 
2S £ £ SS S5 sir SS Iro Lp Pro Pro H.s P.e Pro Arg Ljc 
465 470 

rr— era gc* gga etc act gca gca gee gac 
gge age gaa ccg aag age tec cca gc- Aia Aia Asp 

Gly Ser Glu Pro, Lys Ser Ser Pro Ala Gly ue ^ 
48S * 3 

* rr^cr ecr cct cca tgg cag gac agn aaa ccc 

gge age cgt gee ggt ggn gaq ccr tcx Lys 9rQ 

Gly Ser Cys Ala Gly Gly Glu Pro se. ^ gi(Ji 

500 30;s 
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" 610 ' SIS 

Leu Gly Asp Arg Trp Phe Leu Arg Val Glu Asn His Asn Asp Gin Asn 
625 S30 S3S 0" u 

Pro Leu Arg val Leu Arg Tyr Val Glu Val Phe Lys Asn Ser Asp L.ys 
643 650 " S 

Glu Asp Asp Gin Glu His Pro Ser Glu Lys Gin Pro Ser Gly Ala Glu 

Ser Gly Thr Leu Ala Arg Ala Ser Leu Ala Leu Pro Thr Ser Ser Leu 
675 580 68w 

Ser Arg Thr .Ala Ser Gin Ser Ser Ser His Arg Gly Trp Glu He Leu 

Page 84 



WO 03/089583 



:TAJS03/11497 



160 200 BCT FINAL- ST25 



690 



69S 



700 



„„ Gin Asn The Leu Gly His Leu Asn Leu Gly Leu As D Leu Ser Glu 
705 710 



Gly *sp Gly Glu Glu Val Tyr His Phe 
y 725 



<210> 102 

<211> 1545 

<212> ONA 

<213> Homo sapiens 

<220> 

<22i> COS 

<222> (130) ..(43a) 

<223> 



VtllW£ ««««« cc^gctga, g ac= g c«ct tCggg c CCCg gcacttccgc 60 
accaccacca ac=a g ac g a t «,ctcca g a g ac== ggg == a g9 c=ca tgC g c== ggg =c g UO 

~ - in 22 £ ^ ffi a SS E 2 E 52 S3 E 171 

1 5 

c s: s s = s s = s 52 = = = s 52 5 

S» s E a si s s = = s = s = = if " ! 
■assi = = sa;aj ==«2affis: = 

s £ ss a s s s s? s s = a = 3 5 e 

SSESESSSSSCSSSSS 



80 85 



acc aac ace ate acc cat ccc tgg g. tgaccgtgga aatct.aggc 
He Asa Ser He Thr His Pro Trp Glu 



95 i0 ° 



219 



267 



315 



363 



411 



433 



aacatggtca 


aaaegggact tttccagc3t 


513 


ggccttgaaa 


cggctgcctg trtgecgata 


579 


ggggcccczg 


cacctggtct geagggecag 


633 


tgeacagget 


cagecagatg ttgattttag 


698 


ttgaattttc 


tcccctggac tggaatacag 


7S3 


cuagcxgcac 


agecaaggat agttcatgcc 


813 


cgcagaaccc 


ccggggctcc cagggttgtT: 


379 


caatcagtgc 


ctaggacttt cttccaccag 


938 


ctceagcra ggtcatgeca aagaggcaga 


998 


cagtaggttt 


ccaaaccacr tgacrcggtt ■ 


loss 


aaccctggat 


aaccccatct tctagcagct 


1118 


aaccctacct 


caaggtgggt; tsccrtccga 


1179 


ggcccacctg 


actigcraaca cacagccctc 


1238 
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cccaagg=== gtgtgtgcat gtgtctgtct tctgtgaggg tcagacagcc t=a g gg=ac= 1293 

atttttaatc ccagaacaca tttcaaagag cacgtatcta gacctgctgg actctgcagg 1353 

gg gt gagggg gaacagcgag a g =ct ggg ta acgattaaca cccatgccgg g gatg=atgg 1418 

a gg tgaag gg ggccaggaac cagc gg a g at ttccatcctt gc=a g =acgt ct g tacttct 1478 

gt t=act 3 aa gcgctccctt tctagccgat g t g tcact g c tgtatcarac tttta tg cta 1533 



cacaacc 
<2ia> 103 

<211> 103 
<212> PRT 
<213> Homo sapiens 



<400> 103 

Me t G ly Leu val Arg Ser Val Gly Ma Leu Ala Val Val Ma Ala lie 



1 



^c'uaa^g ttccagacta c=aggag«= actggaaata 



T/US03/1149 



1545 



Phe Gly Leu Glu Phe Leu Met Val Sec Gin Leu Cy S Glu Asp Ly 3 His 
20 25 

Ser Gin Cys Lys Trp Val Met Gly Sec He Leu Leu Leu Val Ser Phe 
35 40 

val Leu Ser Ser Gly Gly Leu Leu Gly Phe Val lie Leu Lau Arg Asn 
50 55 

Gin Val Thr Leu He Gly Phe Thr Leu Met Phe Trp Cys Glu Phe Thr 
65 70 

Ma Ser Phe Leu Leu Phe L.u Asn Ala lie Ser Gly Leu His lie Asn 
85 3W 

Ser He Thr His Pro Trp Glu 
100 



<210> 104 

<211> 24 

<212> ONA 

<213> Homo sapiens 

<400> 104 24 
gcgcttccgg accrg^accT: ccac 

<210> 105 

' <211> 2 4 

<212> DMA 

<213> Homo sapiens 

<400> 105 24 
caagctctgg gtctcgggca gaag 

<210> 106 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 106. , ^ ar , Mflcrc actqgaaata 50 



<210> 107 
<211> 24' 
<212> ON A 
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<213> Homo sapiens 



<400> 107 

accatcccgc aaacctggat gggc 



24 



<21Q> 103 

<211> 24 

<212> OHA 

<213> Homo sapiens 

<400> 108 • 

aaggagccgg aagacaggga gagg 



24 



<210> 109 

<211> 50 

<212> DMA 

<213> Homo sapiens 



gc«t3tg°ca catgaaaacc ctgttuect gagcccagaa ct,tc«cgc 



50 



<21Q> HQ 

<211> 50 

<212> DNA 

<213> Homo sapiens 



agtga 



tag^ .ttaaacggga gggaaraaag tctgcaaaac ttccccatat 



50 



<210> HI 

<211> 24 

<212> DNA 

<213> Homo sapiens # 

<400> Hi 

gagtctccct gtgcgtctgg gccg 



24 



<210> 112 

<211> 24 

<212> DNA 

<213> Homo sapiens 



<400> 112 

aagtgtaaag catgccccgc ctga 



24 



<21Q> 113 

<211> SO 

<212> ONA 

<213> Homo sapiens 



ag'cccagcc caaaaaagag acagacagac agagagagag agagacagag 



50 



<210> 114 

<211> 50 

<212> DNA 

<213> Homo sapiens 



ttagcgatrt aaaaaaatgt gaagaagaga gagtcaaggc agcaaaagga 



50 



<210> 115 

<211> 24 

<212> DNA 

<213> Homo sapiens 



<400> 115 

gttcgctiatg ctgccacggc cacc 



24 



<210> 116 
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<211> 24 

<212> ONA 

<213> Homo sapiens 



<400> Ha 

agtcctggca gtcctggcat tgtg 



24 



<210> ll 7 

<211> 50 

<212> DNA 

<213> Homo sapiens 

gltacaaatl attaaaagcc caggttaagg taaacatatt aaagaccaag 



<210> 118 

<211> 50 

<212> DNA 

<213> Homo sapiens 

acrtcacgla ctaaaaatgc tgaggtggta aattgtcatc aattctatgt 



50 



<210> 119 

<211> 24 

<212> DNA 

<213> Homo sapiens 



<400> 119 

caggatcacg cacaaacggc atgg 



24 



<21Q> 120 

<211> 24 

<212> DNA 

<213> Homo sapiens 



<400> 120 

tgggaggcag agatagcaga gccc 



24 



<210> 121 

<211> 50 

<212> DNA 

<213> Homo sapiens 



ctagaccacJ taaaaaaacc cctggcttgc acagcggcrc aagcctgtaa 



50 



<210> 122 

<211> 24 

<:2L2> DMA 

<213> Homo sapiens 



<4Q0> 122 

ctggtcctgg gcaccczgat aagc 



24 



<210> 123 

<211> 24 

<212> DNA 

<213> Homo sapiens 



<400> 123 

cccaggtctg gttgcagtgc tcnc 



24 



<210> 124 

<211> 50 

<212> DNA 

<213> Homo sapiens 



agctgxcctc atraaaagtg accrggagtg agatggactc ctctgcccat 



50 
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<2I0> 125 

<21i> 50 

c212> DNA 

<213> Harao sapiens 

<4QQ> 125 cn 
ccaatncttc tgaaaaacgg gagtcactgt gggcaccatc acgcccgggt 

<210> 126 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<4Q0> 126 24 
ctgaggcgtc ccccccaagc aggt 

<210> 127 

<211> 24 

<212> DNA 

<213> Hatao sapiens 

<4G0> 127 24 
tacggccgag aagcactgga gacg 

<210> 123 

<2X1> 50 

<212> DNA 

<213> Hcroo sapiens 

<400> 128 cn 
caaacaaata cataaatgag gcagtracta gtagtggtaa ctgctaggaa 

<210> 129 

<211> 50 

<212> DNA 

<213> Hoiao sapisns 

ac^aaaaa" taaaaatcag ccaggcctgg tggcacatgt ctgtaatctc 50 

<210> 130 

<211> 50 

<212> -DNA 

<213> Hama sapiens 

gggacgcat2 ataaacgcaa ccagccagag ggcccctggc ttcagaaccr 50 

<210> 131 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 131 27 
gtcacctcag cgatctcaac gacaggg 

<210> 132 

<21i> 28 

<212> DNA 

<213> Hcnio sapiens 

<400> 132 29 
cggagcagga acaggatata ggticaggg 

<210> 133 

<211> 50 

<212> ONA 

<213> Homo sapiens 



<400> 133 
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atataccttg tttaaaagag gggtattatc acaataaaac aaggaaagct 50 

<210> 134 

<211> 50 

<212> DNA 

<213> Homo sapiens 

acccctactt ttaaoggcct tgacaaacag cgctaaagtt cccaccttaa 50 

<210> 135 

<2U> 24 

<212> DNA 

<213> Homo sapiens 

<400> 135 24 
gggtgggaag gaagcaggga agag 

<210> 136 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 136 24 
ccagctagtt catgcttggc gcag 

<210> 137 

<211> 50 

<212> DNA 

<213> Homo sapiens 

> 

«,«gg£ taaaaatacg aagagagg.c ccagagagtc cctaggttct SO 

<21Q> 138 

<211> 30 

<212> DNA 

<213> Homo sapiens 

<400> 138 30 
ctgttgggaa tctccagcca gatctcacac 

<210> " 139 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<40O> 139 24 
atggaggttt ctgcacgctc agca 

<210> 140 

<21i> 50 

<212> DNA 

<213> Homo sapiens 

aag^g t taaaaa= t g gcattacttt actcttatgc «cct,t*c 

<210> 141 J 

<211> 50 

<212> DNA 

<213> Homo sapiens 

a c?°txaa«t cacaaagaag ,«cacacca agaaatccca agtgaggctc SO 

<210> 142 

<211> 24 

<212> DNA 

<213> Homo sapiens 
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<400> 142 

gggccacttc cacagacagg aagc 24 

<210> 143 

<211> 33 

<212> DNA 

<213> Homo sapiens 

<400> 143 

tggcctgaga ggtagattcc acatagtagt cgt 3 3 

<210> 144 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 144 

aaggcttctt caaaaaaagc gggcttgttc tgggccagaa aatcagagtg 50 

<210> 145 

<211> 31 

<212> DNA 

<213> Homo sapiens 

<400> 145 

ctcctttctg gtcagagaac aagactggga c 31 

<210> 146 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 146 

gtgatgtctc gagaatgagt gcggttg 27 

<210> 147 

<211> .50 

<212> DNA 

<213> Homo sapiens 

<400> 147 

cagcgaggca gaaaaatgtc ccacaagttg agccctcccc actcccagtg 50 

<210> 148 

<211> SO 

<212> DNA 

<213> Homo sapiens 

<400> 148 

taatataaaa tatataaaat agtgcaacat tacttatccc tcctggtgtt 50 

<210> 149 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 149 

gcagatgacc cgacctgact gttcttc 27 

<210> 150 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> .150 

tggccgtgca gctagctcag gtaccag 27 



<210> 151 
<211> 50 



Page 91 



WO 03/089583 



•CTAJS03/11497 



16U 200 PCT FINAL. ST25 



<212> DNA 

<2L3> Homo sapiens 



gccagagagt ttaaatgaag ccctactttg gggcaggagc gggaggaaac 



50 



<210> 152 

<211> 94S 

<2L2> DNA 

<213> Homo sapiens 



<220> 
<221> 
<222> 
<223> 



COS 
(U - 



SeassKissasBSSsaa; 

s s c a; is a s ss a s = = s s s " : 
as s ss s a s ?2 a ss = rs s s s s s 

ffi S 2 SS S K S S S = 52 y 55 S 2 S 

a ss ss s = s ss ss s ss = a a s s s 

65 70 

s s s ss s a s s i ss ss; a g.e a 
is s a s s ss? e || s s s a s s s = 
ss a a ss a c s a ss s a e s ss a ss; 
32 ss e ss ss; ss; c ss ss s ss e ssi ss ss ss 

145 "0 1" 

5 ss: s c s ss ;ss ss ss s ss ss ss ss ss s 

130 ia:s 

«.«. «.»~ a n- t-rr acc att ggt gga ttt aac atg gtg 

cat att gat gag ctt teg act tec gec ate ggx gg ^ 

Tyr He Asp Glu Leu Leu lie Phe val lie GJ.y v^y ^ 
195 200 

e s as s; s ss is ss ss ss s ss ss ss ss ss 
SS 2 5 ts ss ss s js ss ss 1 s a ss ss ss 

225 230 2J5 

cgc age tec csc ctg aca get gtt ctt acg ttt tat ggg tct ctg at, 
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48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



763 



WO 03/089583 f|pCT/US03/11497 

ISO 200 PCT FINAL. ST25 
Cys Ser Ser His Lea Thr Ala Val Leu Met Phe Tyr Gly Ser Leu Met 
* 245 250 



+ r-rr- rcc act tct age agt tea etc acc cag gag aaa 
S ^ £ Leu Lys To III Ser s|r Sec Ser Leu Thr Gin Glu Lys 
260 265 

s ss s s £ ss s s a s ts a g s s 

275 

s £ as a a = i e c a s s a si s ts 



290 



tta aga aga aaa ata tct tta tct cca gga taa 
Leu Arg Arg Lys He Ser Leu Ser Pro Gly 
305 310 



<210> 153 

<211> 314 

<212> PRT 

<213> Homo sapiens 



<400> 153 

Met Gly val Ly S Asa His Ser Thr v.l Thr Glu Phe Leu Leu Ser Gly 



1 



L eu The Glu Gin Ala Glu Leu Gin Leu Pro Leu Phe Cys Leu Phe Leu 
20 25 

Gly He Tyr Thr Val Thr Val Val Gly Asn Leu Ser Met lie Ser He 



35 



He Arg Leu Asn Arg Gin Leu His Thr Pro Met Tyr Tyr Phe Leu Ser 
SO 55 

Ser Leu Ser Phe Leu Asp Phe Cys Tyr Ser Ser Val He Thr Pro Lys 
65 70 75 

„et Leu ser Gly Phe Leu Cys Arg Asp Arg Ser lie Ser Tyr Ser Gly 

as 90 

Cys Met lie Gin Leu Phe Phe Phe Cys Val Cys Val He Ser Glu Cys 

Tyr Met Leu Ala Ala Met Ala Cys Asp Axg Tyr val Ala He Cys Ser 

Pro Leu Leu Tyr Arg V.l He Met Ser Pro Ar, Val Cys Ser Leu Leu 
130 ' 13S 



val Ala Ala Val Phe Ser Val Gly Phe Thr Up Ala Val He His Gly 
Gly Cys He Leu Arg Leu Ser Phe Cys Gly Ser Asa He He Lys His 
Tyr Phe Cys Asp He Val Pro Leu He Lys Leu Ser Cys Ser Ser Thr 



130 



Tyr lie Asp Glu Leu Leu He Phe Val He Gly Gly Phe Asn Met Val 



816 



8 64 



912 



945 



195 
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Ala Thr Ser Leu Thr He lie He Ser Tyr Ala Phe He Leu Thr Ser 
210 ' 215 220 

He Leu Arg He His Ser Lya Lys Gly Arg Cys Lys Ala Phe Ser Thr 
225 230 235 240 

Cys Ser Ser His Leu Thr Ala Val Leu Met Phe Tyr Gly Ser Leu Met 
245 250 255 

Ser Met Tyr Leu Lys Pro Aia Ser Ser Ser Ser Leu Thr Gin Glu Lys 
260 265 270 

val Ser Ser Val Phe Tyr Thr Thr Val He Leu Met Leu Asn Pro Leu 
275 280 28S 

He Tyr Ser Leu Arg Asn Asn Glu Val Arg Asn Ala Leu Met Lys Leu 
290 295 300 

Leu Arg Arg Lys He Ser Leu Ser Pro Gly 
305 310 



<210> 154 

<211> 34 

<212> DNA 

<213> Homo sapiens 

<4Q0> 154 

ctgtgatcca tggaggttgt atactcaggt tgtc 



<210> 155 

<211> 36 

<212> DNA 

<213> Homo sapiens 

<400> 155 

tcatcagagc atttcttact tcattgttcc tcagac 



<210> 156 

<211> 50 

<212> - DNA 

<213> Homo sapiens 

<400> 156 

caggagaact aaatataaga gtggtcagtg tgrttgtaac actcaggaca 



<210> 157 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 157 

aaaacatgct ttaaaaaacc catgatatta aagacaaaaa actgagcata 



<210> 158 

<2U> 50 

<212> DNA 

<213> Homo sapiens 

<400> 158 

atgaacagct tattaaatag ccaggtagct gggcagaatg agaaaatgca 



<210> 159 

<21I> 50 

<212> DNA 

<213> Homo sapiens 

<400> 159 
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gcccaacact aaacaaaggg tcagctttct cagagataag gccatgattg 50 

<21Q> 160 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> ISO 

tgctacaaaa tgtttttaaa aagtgtgaag ttggcctatc accaagtaag 3U 



<210> 161 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 161 

taaatattgt atttatatag tccttcagga ggactgaggc atcctccagt 



50 



<210> 


162 


<211> 


957 


<212> 


DNA 


<213> 


Homo sapiens 


<220> 




<221> 


CDS 


<222> 


(1) ..(957) 


<223> 




<40O> 


162 


atg aat cca gca aat 


Met Asn Pro Ala Asn 


1 


5 



10 



15 



etc tct cag gtt tgg gag ctt egg ttt get ttc ttc act gtt ttc tct 

Leu Ser Gin Val Trp Glu Leu Arg Phe Val Phe Phe Thr Val Phe Ser 

20 25 30 

get gtg tat ttt atg act gta gtg gga aac ctt ctt ate gtg gtc ata 

Ala Val Tyr Phe Met Thr Val Val Gly Asn Leu Leu lie Val Val He 
35 40 45 

gtg acc tec gac cca cac ctg cac aca acc atg tat ttt etc ttg ggc 

Val Thr Ser Asp Pro His Leu His Thr Thr Met Tyr Phe Leu Leu Gly 
50 " 55 60 

aat ctt tct ttc ctg gac ttt tgc tac tct tec ate aca gca cct agg 

Asn Leu Ser Phe Leu Asp Phe Cys Tyr Ser Ser He Thr Ala Pro Arg 

65 70 75 80 

atg ctg gtt gac ttg etc tea ggc aac cct acc att tee ttt ggt gga 

Met Leu Val Asp Leu Leu Ser Gly Asn Pro Thr He Ser Phe Gly Gly 

85 90 95 

tgc ctg act caa etc ttc ttc ttc cac ttc att gga ggc ate aag ate 

Cys Leu Thr Gin Leu Phe Phe Phe His Phe He Gly Gly He Lys He 

100 105 110 

ttc ctg ctg act gtc atg gcg tat gac cgc tac att gee att tec cag 

Phe Leu Leu Thr Val Met Ala Tyr Asp Arg Tyr He Ala He Ser Gin 
U5 120 125 

ccc ctg cac tac acg etc att atg aat cag act gtc tgt gca etc ctt 

Pro Leu His Tyr Thr Leu lie Met Asn Gin Thr Val Cys Ala Leu Leu 
130 13S 140 

atg gca gee tec tgc gtg ggg ggc ttc ate cac tec ata gta cag att 

Met Ala Ala Ser Trp Val Gly Gly Phe He His Ser He Val Gin He 

145 ISO 155 160 

gca ttg act ate cag ctg cca ttc tgt ggg cct gac aag ctg gac aac 

Ala Leu Thr He Gin Lau Pro Phe Cys Gly Pro Asp Lys Leu Asp Asn 

165 170 175 



ttt tat tgt gat gtg cct cag ctg ate aaa ttg gee tgc aca gat acc 
Phe Tyr Cys Asp Val Pro Gin Leu He Lys Leu. Ala Cys Thr Asp Thr 
130 185 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



130 
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, t , atc eta gag ctt tta atg gtg tct aac aat ggc ctg gtg acc ctg 
Phe Vat Leu Glu Leu Leu Met Val Ser Asn Asn Gly Leu val Thr Leu 

r~ mr rtr eta atg ctt ctg gga teg tac aca gca ctg eta gtc atg 

«e? Cys Phe Leu va? L« Leu G?y Ser Tyr Thr Ala Leu Leu val Met 
210 215 

™* aoc cac tea cqg gag ggc cgc age aag gee ctg tct acc tgt 

2S HI Ser SE It: Z Glu G?y Arg Ser Lys Ala Leu Ser Thr Cys 
22S 230 



in in s s s a a s s ;s s a s s s s: 

245 2o ° 

s s s s s si s a s s s 5 c 2 



260 265 

«. c ac aca att gtc acc ccc atg ctg aat cct gec atc tat acc 

tl Leu Tyr Thr £5 Thr Pro Met Leu Asn Pro Ala lie Tyr Thr 
275 2 ®^ 

a 5 s a a a = = «" i 2 85 5 5 

290 295 
aaa aa<3 gac cct att ggt ccc ctg gag cac aga ccc tta cat tag 
Lys Lys Asp ? ro lie Gly Pro Leu Glu His Arg Pro Leu His 



305 




<210> 


163 


<211> 


318 


<212> 


PRT 


<213> 


Homo sapiens 


<40Q> 


163 



Met Asn Pro Ala Asn Hi, Ser Gin Val Ala Gly Phe Val Leu Leu Gly 
I 5 10 

Leu Ser Gin val Trp Glu Leu Arg Phe Val Phe Phe Thr Val Phe Ser 



20 



Ala val Tyr Phe wee Thr val val Gly A 3 n Leu Leu lie val val He 



35 



val Thr Ser Asp Pro His Leu His Thr Thr Met Tyr Phe Leu Leu Gly 
50 55 6° 



Asn Leu Ser Phe Leu Asp Phe Cys Tyr Ser Ser lie Thr Ala Pro Arg 
65 70 5 

Met Leu val Asp Leu Leu Ser Gly Asn Pro Thr He Ser Phe Gly Gly 
85 90 

Cys Leu Thr Gin Leu Phe Phe Phe His Phe lie Gly Gly lie Lys lie 



100 



Phe Leu Leu Thr Val Met Ala Tyr Asp Axg Tyr He Ala He Ser Gin 
US 120 

P ro Leu His Tyr Thr Leu He Met Asn Gin Thr Val Cys Ala Leu Leu 
130 "5 140 



Met Ala Ala Ser Trp Val Gly Gly Phe He His Ser He Val Gin He 
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672 



720 



768 



816 



864 



912 



957 
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160 200 PCT FINAL-ST25 



Ala Leu 



Thr lie Gin Leu Pro Phe Cys Gly Pro Asp Lys Leu As? Asa 



155 



170 



Phe Tyr Cys Asp Val Pro Gin Leu lie Lys Leu Ala Cys Thr Asp Thr 
180 135 

Val Leu Glu Leu Leu Met Val Ser Asn Asn Gly Leu Val Thr Leu 



Phe 



195 20° 
Met Cys Phe Leu Val Leu Leu Gly Ser Tyr Thr Ala Leu Leu Val Met 



210 



215 



Leu Arg Ser His Ser Arg Glu Gly Arg Ser Lys Ala Leu Ser Thr Cys 



225 



230 



Al 



a Ser His He Ala Val Val Thr Leu lie Phe Val Pro Cys lie Tyr 



245 



val Tyr Thr Arg Pro Phe Arg Thr Phe Pro Met Asp Lys Ala Val Ser 



260 



Val Leu Tyr Thr He Val Thr Pro Met Leu Asn Pro Ala He Tyr Thr 



275 



28Q 



Leu Arg Asn Lys Glu Val He Met Ala Met Lys Lys Leu Trp Arg Arg 



290 



295 



Lys 
305 



Lys Asp Pro He Gly Pro Leu Glu His Arg Pro Leu His 



310 
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<211> 26 
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<213> Homo sapiens 

<400> 164 

gaatccagca aatcattccc aggtgg 



<210> 165 

<211> 29 

<212> DNA 

<213> Homo sapiens 

<400> 165 

ctaatgtaag ggtctgtgct ccaggggac 



<210> 166 

<211> 50 

<212> DNA 

<213> Homo sapiens 

cacMccc" ttaaagtgca gggggcagcg .tttcttttc KCtcttttt 
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-l^L^cct gaa aac tgg act cag gta aca age ttt gtc ett ctg ggt 48 
»t Pin Pro G?u Asn Trp Thr Gin Val Thr Ser Phe val Leu Leu Gly 
1 



5 10 15 



ttc ccc agt age cac etc ata cag ttc ctg gtg ttc ctg ggg tta atg 
P*e Pro sir sir His Leu He Gin Phe Leu Val Phe Leu Gly Leu Met 
20 25 30 

a a s a « s s a a a a a a a a a 

35 40 45 

arrr rca ata gac caa cgc ctg cac ata cag acg tac ttc ttc ctg egg 
sir Trp lit Asp Gin Arg Leu His lie Gin Met Tyr Phe Phe Leu Arc 

50 SS 
„. ft . rcc ttc ctg gag ctg ttg ctg gta act gtt gtg gtt ccc aag 
Asn Phe Ser lit £u 111 Leu Leu Leu Val Thr Val Val Val Pro Lys 

ate ctt gtc gtc ate etc acg ggg gat cac acc ate tea ttt gtc age 
Me! Leu val Val tie Leu Thr Gly Asp His Thr He Ser Phe Val Ser 
85 90 « 

,fr ate caa tec tac etc tac ttc ttt eta ggc acc act gac ttc 
Cys lit lit al ttt Tyr Leu Tyr Phe Phe Leu Gly Thr Thr Asp Phe 
100 105 

^ rtn acc ate ata tct ctg gat cgt tac ctg gca ate tgc cga 
p£ Leu g Ala va! Me! Ser Leu Asp Ar, Tyr Leu Ala He Cys Arg 

^» etc cac tat gag acc ctg atg aat ggc cat gtc tgt tec caa eta 
Pro Leu Arg Tyr itu Thr Leu Met Asa Gly His Val Cys Ser Gin Leu 
130 135 

a a a: a s a s a £ = a s £ s s S 



96 



144 



192 



240 



288 



336 



384 



432 



480 



a a s a a a a s s a a a a; a a a - 



165 



a a a a a a a a s a a a s a a a 

180 185 

^ rfn rta aaa ctq gtg get ttc atg etc tct acg ttg gtg tta ctg 

SS £2 25 Lys III val Ala Phe Met Leu Ser Thr Leu val Leu Leu 



195 



200 205 

a a a a a a a a s a a a a a a a 
c a s a a a a a a a a s a a a a 
a a a a a a a a a a a a a a a a 

245 250 

ttt etc tac ate cgt atg' tea gag get cag tec aaa ctg etc aac aaa 
Phe LI Tyr 111 Arg ml Ser Glu Ala Gin Ser Lys Leu Leu Asn Lys 
260 265 

a a a a a a a a a a a a a a a a 
a a a a a a a a ti a a s a a a a 

290 295 

a a a a a a = a a a a a a a a a 



576 



624 



672 



720 



768 



816 



864 



912 



960 
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972 

caa agg aaa tga 
Gin Arg Lys 



<210> 168 

<211> 323 

<212> PRT 

<213> Homo sapiens 

<400> 168 

Met Asn. Pro Glu Asn Trp Thr Gin Val Thr Ser Phe Val Leu Leu Gly 

Phe. Pro Ser Ser His Leu He Gin Phe Leu Val Phe Leu Gly Leu Met 
20 25 

val Thr Tyr He Val Thr Ala Thr Gly Lys Leu Leu lie tie Val Leu 
35 40 

Ser Trp lie Asp Gin Arg Leu His lie Gin Met Tyr Phe Phe Leu Arg 
50 55 

Asn Phe Ser Phe Leu Glu Leu Leu Leu Val Thr Val Val Val Pro Lys 
65 70 75 

Mec Leu val Val lie Leu Thr Gly Asp His Thr tie Ser Phe Val Ser 



as 



cys lie lie Gin Ser Tyr Leu Tyr Phe Phe Leu Gly Thr Thr Asp Phe 



Phe Leu Leu Ala Val Met Ser Leu Asp Arg Tyr Leu Ala He Cys Arg 

120 

Pro Leu Arg Tyr Glu Thr Leu Met Asn Gly His yal Cys Ser Gin Leu 
130 135 

Val Leu Ala Ser Trp Leu Ala Gly Phe Leu Trp Val Leu Cys Pro Thr 



14S 



ISO 



val Leu Met Ala Ser Leu Pro Phe Cys Gly Pro Asn Gly He Asp His 
Phe Phe Arg Asp Ser Trp Pro Leu Leu Arg Leu Ser Cys Gly Asp Thr 



130 



„ ia Leu Leu Lys Leu val Ala Phe Met Leu Ser Thr Leu Val Leu Leu 



Gly Ser Leu Ala Leu Thr Ser Val Ser Tyr Ala Cys He Leu Ala Thr 
210 215 220 

val Leu Arg Ala Pro Thr Ala Ala Glu Arg Arg Lys Ala Phe Ser Thr 

Cys Ala Ser His Leu Thr Val Val Val He He Tyr Gly Ser Ser He 
245 

Phe Leu Tyr He Arg Met Ser Glu Ala Gin Ser Lys Leu Leu Asn Lys 
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260 265 270 

Gly Ala Ser Val Lea Ser Cys lie lie Thr Pro Leu Leu Asn Pro Phe 



275 



Iie Phe Thr Leu Arg Asa Asp Lys Val Gin Gin Ala Leu Axg Glu Ala 



290 



295 



L eu Gly Trp Pro Arg Leu Thr Ala Val Met Lys Leu Arg Val Thr Ser 
305 310 



Gin Arg Lys 



<210> 169 

<211> 25 

<212> DMA 

<213> Homo sapiens 

<400> 169 

tgtgctcagc tggatagacc aacgc 

<210> 170 

<211> 30 

<212> DMA 

<213> Homo sapiens 

<400> 170 

ctgagaacag tggcaagaat gcaggcatag 

<21Q> 171 

<211> 450 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(450) 

<223> 

<40O> 171 cca ctc ctt gga gee 

£| Kg 25 tTo S£ £5 E £ 25 Lp La Pro Leu Pue «, VI 



1 



«... /rrrt ctt act atq ctg ggg aac ctc ctc ate ctg 
lit SS 52 ?2 S 32 2S E a? Leu S? Asn Leu Leu He Leu 
20 25 



S3 in s a 32 s s s = = = s "r - * s 
s s s = = s a c = s 2 = £ e s " 

50 55 

S S 2 TA 5 S 2 2 = 2 IS B 5 £ 3 2 

s s: s is s s =" s s = s s = = f = 

85 90 

s s s a = s a c a = s s a § a » 

100 10i 

s s s = = = c a s: = ss = = e e = 

115 120 
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caa atg eta gtg gec egg ggg gca cac ggg etc cca etc ate ate ctg 
Gin Met Leu Val Ala Arg Gly Ala His Gly Leu Pro Leu lie He Leu 



130 



135 140 



gca gat ctg agt ggg taa 
Ala Asp Leu Ser Gly 



145 




<210> 


172 


<211> 


149 


<212> 


PRT 


<213> 


Homo 


<400> 


172 


Met Asp Leu 


1 





5 10 15 

Phe Leu val val Tyr val Leu Thr Val Leu Gly Asn Leu Leu He Leu 
20 25 30 

Leu Val lie Arg Val Tyr Ser His Leu His Thr Pro Lys Tyr Tyr Phe 
35 40 45 

Leu Thr Asn Leu Sex Phe He Asp Leu Trp Phe Phe Thr Val Met Val 
50 55 60 

Pro Lys Met Pro Arg Thr Leu Leu Ser Leu Cys Gly Ly3 Ala Val Ser 
65 70 75 30 

Phe His Ser Cys Met Thr Gin Leu Tyr Phe Phe Tyr Phe Leu Gly Ser 
85 90 95 

Thr Glu Cys Leu Leu Tyr Thr Val Met Ser Tyr Asp Arg Tyr Arg Gly 
100 105 HO 

Asn Thr Gin His Phe Pro Gly Ser Glu Asn Thr Pro His Glu val Ser 
U5 120 125 

Gin Met Leu Val Ala Arg Gly Ala His Gly Leu Pro Leu He He Leu 
130 135 140 



Ala Asp Leu Ser Gly 
145 
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173 


<211> 


23 


<212> 


DNA 


<213> 


Homo sapiens 


<400> 


173 


agctctggac gccccactcx 
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174 


<211> 


27 


<212> 


DNA 


<213> 


Homo sapiens 


<400> 


174 


acccactcag atetgecagg 


<210> 
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<211> 
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DNA 
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<220> 

<221> CDS 

<222> (D..C936) 

<223> 



Vtl°\ccllc gcc age etc gtg aca gca ttc ate etc aca ggc ctt ccc 48 
£S Ser Asn L Ser Leu V.1 Thr Ala Phe He Leu Thr Gly tea Pro 



cat qcc cca ggg ctg gac gcc etc etc ttt gga ate ttc ctg gtg gtt 
til Ala Pro lly Leu Asp Ala Leu Leu Phe Gly lie Phe Leu Val Val 



20 



tac atq etc act gtg ctg ggg aac etc etc ate ctg ctg gtg ate agg 
Tyr val Leu Thr val Leu Gly Asn Leu Leu lie Leu Leu Val lie Arg 
35 40 45 

ota aat tct cac etc cac acc ccc atg tac tac ttc etc acc aac ctg 
III HI Ser Hit Leu His Thr Pro Met Tyr Tyr Phe Leu Thr Asn Leu 
50 55 60 

tec ttc att gac atg tgg ttc tec act gtc acg gtg ccc aaa atg ctg 

Ser Phe lie Sp Met Trp Phe Ser Thr Val Thr Val Pro Lys Met Leu 
65 70 75 

ata acc ttg ctg tec cca age ggc agg get ate tec ttc cac age tgc 

Met Thr Leu 52 Ser Pro Ser Gly Arg Ala lie Ser Phe His Ser Cys 

85 90 ^ 

acq get cag etc tat ttt ttc cac ttc ctg ggg age acc gag tgt ttc 
Val Hi Gin Leu Tyr Phe Phe His Phe Leu Gly Ser Thr Glu Cys Phe 
100 105 1 

aca ate atg tec tat gat cgc tac ttg gcc ate agt tac ccg 
Leu Tyr rtr El Me? Ser Tyr Asp Arg Tyr Leu Ala lie Ser Tyr Pro 
"' * 120 125 



165 



ttc tgt gac gca. ccg ccc ate ctg aaa ctg gee tgt gca gac ace tea 
Phe Cys Asp Ala Pro Pro lie Leu Lys Leu Ala Cys Ala Asp Thr Ser 



180 



ctg egg ate cgc acc tea gat ggg agg cgc aga gcc ttt cag acc tgt 

Leu Arg He Arg Thr Ser Asp Gly Arg Arg Arg Ala Phe Gin Thr Cys 
225 230 235 

acc rcc cac tgt att gtg gtc ctt tgc ttc ttt gtt ccc tgt gtt gtc 

Sa sir £s Cys lie Val Val Leu Cys Phe Phe Val Pro Cys Val Val 
245 250 

att tat ctq agg cca ggc tec atg gat gcc atg gat gga gtt gtg gcc 

lie Tyr Leu Arg Pro lly Ser Met Asp Ala. Met Asp Gly Val Val Ala 

260 26S 

ate ttc tac act gtg ctg acg ccc ctt etc aac cct gtt gtg tac acc 

ill Phe Tyr t£ Vl Leu Thr Pro Leu Leu Asn Pro Val Val Tyr Thr 
275 280 285 



96 



144 



192 



240 



288 



33 6 



384 



etc agg tac acc age atg atg agt ggg age agg tgt gcc etc ctg gcc 432 

Leu Arg Tyr Thr Ser Met Met Ser Gly Ser Arg Cys Ala Leu Leu Ala 
130 135 14 

acc aac act tgg etc agt ggc tct ctg cac tct get gtc cag acc ata 

?hr lly Thr Trp Leu Ser Gly Ser Leu His Ser Ala Val Gin Thr lie 
145 150 133 

eta act ttc cat ttg ccc tac tgt gga ccc aac cag ate cag cac tac 

Leu Thx Phe His Leu Pro Tyr Cys Gly Pro Asn Gin He Gin Hxs Tyr 



480 



528 



576 



gcc aac gtg atg gtc ate ttt gtg gac att ggg ata gtg gcc tea ggc 624 

j£a Asn vai Met Val lie Phe Val Asp lie Gly Xle Val Ala Ser Gly 

195 2Q0 203 

tac ttt gtc ctg ata gtg ctg tec tat gtg tee ate gtc tgt tec ate 672 

Cys Phe lit Leu lie Val Leu Ser Tyr Val Ser lie val Cys Ser He 



tgt 720 



768 



816 



364 
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eta aca aac aag gag gtg aag aaa get gtg ttg aaa ctt aga gac aaa 
Leu Arg Asn Lys Glu Val Lys Lys Ala Val Leu Lys Leu Arg Asp Lys 
290 2 9 5 300 

gta gca cat cct cag agg aaa taa 
Val Ala His Pro Gin Arg Lys 
30S 310 



<210> 176 

<2ll> 311 

<212> PRT 

<213> Homo sapiens 

<400> 176 

Met Ser Asn Ala ser Leu Val Thr Ala Phe lie Leu Thr Gly Leu Pro 
1 5 1° 15 

His Ala Pro Gly Leu Asp Ala Leu Leu Phe Gly He Phe Leu Val Val 
20 25 30 

Tvr val Leu Thr val Leu Gly Asn Leu Leu He Leu Leu Val He Arg 
35 40 45 

val Asp Ser His Leu His Thr Pro Met Tyr Tyr Phe Leu Thr Asn Leu 
50 55 - 60 

Ser Phe lie Asp Met Trp Phe Ser Thr Val Thr Val Pro Lys Met Leu 
65 70 75 

Met Thr Leu Val Ser Pro Ser Gly Arg Ala He Ser Phe His Ser Cys 
85 90 95 

Val Ala Gin Leu Tyr Phe Phe His Phe Leu Gly Ser Thr Glu Cys Phe 
100 105 110 

Leu Tyr Thr Val Met Ser Tyr Asp Arg Tyr Leu Ala He Ser Tyr Pro 
115 120 125 

Leu Arg Tyr Thr Ser Met Met Ser Gly Ser Arg Cys Ala Leu Leu Ala 
130 135 140 

Thr Gly Thr Trp Leu Ser Gly Ser Leu His Ser Ala Val Gin Thr He 
145 150 155 160 

Leu Thr Phe His Leu Pro Tyr Cys. Gly Pro Asn Gin He Gin His Tyr 
165 170 175 

Phe Cys Asp Ala Pro Pro He Leu Lys Leu Ala Cys Ala Asp Thr Ser 
190 ias i g ° 

Ala Asn val Met Val He Phe Val Asp He Gly He Val Ala Ser Gly 
195 200 205 

Cvs Phe val Leu He Val Leu Ser Tyr Val Ser He Val Cys Ser He 
210 215 220 

Leu Arg lie Arg Thr Ser Asp Gly Arg Arg Arg Ala Phe Gin Thr Cys 
2 2S 230 235 240 

Ala Ser His Cys He Val Val Leu Cys Phe Phe Val Pro Cys Val Val 
245 250 255 
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lie Tvr Leu Arg Pro Gly Ser Met Asp Ala Met Asp Gly val val 
260 265 210 

Tie ?he Tyr Thr val Leu Thr Pro Leu Lau Asn Pro Val Val Tyr Thr 
275 280 95 

Leu Arg Asn Lys Glu Val Lys Lys Ala val Leu Lys Leu Arg Asp Lys 
290 295 

Val Ala His Pro Gin Arg Lys 
305 310 



<210> 177 

<211> 29 

<212> DNA 

<213> Homo sapiens 

<400> 177 

caaccagatc cagcactact tctgtgacg 



<210> 178 

<211> 33 

<212> DNA 

<213> Homo sapiens 

<400> 178 

ttatttcctc tgaggatgtg ctactttgtc tct 



<210> 179 

<211> 50 

<212> DNA 

<213> Homo sapiens 

tlggagaagc cctttaaaag caggcaatag taaggacatc agtaacaata 



<210> 


180 


<211> 


50 


<212> 


DNA 


<213> 


Homo 


<400> " 


180 


gctgggtgct c 


<210> 


181 


<211> 


921 


<212> 


DNA 


<213> 


Homo 


<220> 




<221> 


CDS 


<222> 


(1). 


<223> 




<400> 


181 


atg gtg act 


Met Val Thr 


1 




cag ggc ttg 


Gin Gly Leu 



Glu Phe i-eu ueu u«u *»-«./ «^*<= — ■ 

5 1° . 

etc ttc tct gtc ttt etc act ate tac ctg ctg acc 

Leu Phe Ser Val Phe Leu Thr lie Tyr Leu Leu Thx 

20 23 30 



a a a a a a a a a a a a s a a a 

35 40 

„^ Atn tac etc ttc ctg cgc acc etc teg gec ttg gag are 

Sn Ser Iro Tyr Phe Ml ^ Arg ™r !« «-» G1 « 

cn 55 &u 



50 55 
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nnr tat acc tct etc acg gtc ccc ctg eta etc cac cac etc ctt act 
Hy rll ?2 Ser Val Thr Val Pro Leu Leu Leu His His Leu Leu Thr 
65 10 75 

nnr cna cac cac ate tct cgc tct gga tgt get etc cag atg ttc ttc 
Gly Arg Arg His lie Ser Arg Ser Giy Cys Ala Leu Gin Met Phe Phe 



rt<- etc ttc ttt ggc gee acg gag Cgc tgc etc ctg gca gee atg gee 
Phe Leu Phe Phe Gly Ala Thr GU Cys Cys Leu Leu Ala Ala Met Ala 



100 



tat aac cgc tat gca gee ate tgt gaa ccc etc cgc tac cca ctg ctg 

£yr Arg Tyr Ala Ala He Cys Glu Pro Leu Arg Tyr Pro Leu Leu 

a CC cac egg gtg tgt eta cag eta get ggg teg gcg tgg gee tgt 

Leu sir Hi! a£ Val Cys Leu Gin Leu Ala Gly Ser Ala Trp Ala Cys 



130 



nnn fl ta eta atg ggg ctg ggc cac acc cct ttc ate ttc tct ttg ccc 
HI Tel Leu vll Gly Leu Gly His Thr Pro Phe He Phe Ser Leu Pro 
j_45 150 i35 

a a a; s s s s a 2 a s s e 2 s s 
c a s" 2 !" 3- a; c = ss s 2 s" s; si 2 



130 



s a K S E = = 22 s s S § 25 2 a 

19S 200 

i?; s s a; s s s c s s s 1 s s a e 

210 215 

S S 5 5 2 E = = S S s l " S 23 S5 S 

225 230 

a , c tcc ctc ttc tat ggc acc gca etc ttt ate tat att cgc cct aag 

Sal Ser Leu Phe Tyr lly Thr Ala Leu Phe lie Tyr He Arg Pro Lys 

245 25Q " J 

s s £ s is a s s f s a a s s 2 s s 



260 



r,r^ ,rr ccc ate etc aac ccc ate ate tac age ctg egg aac aca 
32 lit £« Pro £S Leu Asn Pro He He Tyr Sec Leu Ar g Asn Thr 

280 



275 



290 

gag ate Cga 
Giu lis 
305 



<210> 132 

<211> 306 

<212> PRT 

<213> Homo sapiens 

<400> 182 

Met Val Thr Glu Phe Leu Leu Leu Gly Phe Ser His Leu Ala Asp Leu 
1 5 10 « 

Gin Gly Leu Leu Phe Ser val Phe Leu Thr He Tyr Leu Leu Thr Val 
20 25 
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Ala Gly Asn Phe Leu He Val Val Leu Val Ser Thr Asp Ala Ala Leu 
35 40 43 

Gin Ser Pro Met Tyr Phe Phe Leu Arg Thr Leu Ser Ala Leu Glu lie 
SO 55 60 

Gly Tyr Thr Ser Val Thr Val Pro Leu Leu Leu His His Leu Leu Thr 
65 70 

Gly Arg Arc His lie Ser Arg Ser Gly Cys Ala Leu Gin Met Phe Phe 



8S 



Phe Leu Phe Phe Gly Ala Thr Glu Cys Cys Leu Leu Ala Ala Met Ala 



100 



Tyr Asp Arg Tyr Ala Ala lie Cys Glu Pro Leu Arg Tyr Pro Leu Leu 



130 



Leu Ser His Arg Val Cys Leu Gin Leu Ala Gly Ser Ala Trp Ala Cys 

Phe 

150 155 



Gly val Leu Val Gly Leu Gly His Thr Pro Phe lie Phe Ser Leu Pro 
Phe Cys Gly Pro Asn Thr He Pro Gin Phe Phe Cys Glu He Gin Pro 
Val Leu Gin Leu Val Cys Gly Asp Thr Ser Leu Asn Glu Leu Gin lie 

iao 135 

He Leu Ala Thr Ala Leu Leu lie Leu Cys Pro Phe Gly Leu He Leu 
195 200 

Gly ser Tyr Gly Arg He Leu val Thr He Phe Arg He Pro Ser Val 



210 



Ala Gly Arg Arg Lys Ala Phe Ser Thr Cys Ser Ser His Leu He Val 
225 230 

val Ser Leu Phe Tyr Gly Thr Ala Leu Phe He Tyr He Arg Pro Lys 
245 2 ^ 

Ala Ser Tyr Asp Pro Ala Thr Asp Pro Leu Val Ser Leu Phe Tyr Ala 
260 265 

val val Thr Pro lie Leu Asn Pro He He Tyr Ser Leu Arg Asn Thr 
275 290 

Glu val Lys Ala Ala Leu Lys Arg Thr He Gin Lys Thr Val Pro Met. 
290 295 



Glu lie 
30 S 



<210> 183 

<211> 20 

<212> ON A 

<213> Homo sapiens 
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<400> 183 2Q 
ctcggcttct cccacctggc 

<210> 184 
<211> 23 
<212> DNA 
<213> Homo sapiens 

<400> 184 23 
ggcgccaaag aagaggaaga aga 
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DNA 
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Homo sapiens 


<220> 
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CDS 


<222> 
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<400> 


185 


atg ggt cga gga aac 


Met Gly Arg Gly Asn 


1 


5 


ttt ggt gtc caa cac 


Phe Gly Val Gin His 




20 



10 15 



25 30 



ctt ate tat gtg acc tec ctg ata gga aat att gga atg ate tta etc 
Leu lie Tyr Val Thr Ser Leu lie Gly Asn He Gly Met He Leu Leu 

4 0 4 5 



35 



50 



65 



atg etc caa age ttc aca gaa gaa aat aat ttg ata aca ttt egg ggc 
Met Leu Gin Ser Phe Thr Glu Glu Asn Asn Leu He Thr Phe Arg Gly 

90 95 



85 



tat gtg ata caa tec tta gtt tat gca aca ttt gca acc agt gac tgt 
Cys Val lie Gin Phe Leu Val Tyr Ala Thr Phe Ala Thr Ser Asp Cys 
Y 1Q0 105 110 

cac etc eta get att atg gca atg gat tgt tat gtt gec ate tgt aag 
Tyr Leu Leu Ala He Met Ala Met Asp Cys Tyr Val Ala He Cys Lys 
US 120 I 25 

ccc ctt cgc tat ccc atg ate atg tec caa aca gtc tac acc caa etc 
Pro Leu Aig Tyr Pro Met He Met Ser Gin Thr Val Tyr He Gin Leu 
130 135 140 

gta get ggc tea tat att ata ggc tea ata aat gec tct gta cat aca 
val Ala Gly Ser Tyr He He Gly Ser He Asn Ala Ser Val His Thr 
145 150 155 16Q 

ggt ttt aca ttt tea ctg tec ttc tgc aag tct aat aaa ate aat cac 
Gly Phe Thr Phe Ser Lau Ser Phe Cys Lys Ser Asn Lys He Asn His 



165 



ttt ttc tgt gat ggt etc cca att ctt gec ctt tea tgc tec aac att 
Phe Phe Cys Asp Gly Leu Pro He Leu Ala . Leu Ser Cys Ser Asn lie 

iao 185 190 

gac ate aac ate att eta gat gtt gtc ttt gtg gga ttt gac ttg atg 
Asp He Asn He He Leu Asp Val Val Phe Val Gly Phe Asp Leu Met 
195 200 205 

ttc act gag ttg gtc ate ate ttt tec tac ate tac att atg gtc acc 
Phe Thr Glu Leu Val He He Phe Ser Tyr He Tyr lie Met Val Thr 
210 215 220 
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48 



96 



144 



ate aaa acc gat tec aga ctt caa aca ccc atg tac ttt ttt cca caa 192 
111 Lys Thr Asp Ser Arg Leu Gin Thr Pro Met Tyr Phe Phe Pro Gin 

55 60 



cat tta act ttt gtt gat ate tgt tat act tct get ate act ccc aag 240 
His Leu Ala Phe Val Asp He Cys Tyr Thr Ser Ala He Thr Pro Lys 
70 75 
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ate eta aag atg ten tct act get ggg agg aaa aaa tec ttc tec aca 
Tit lei lys Me? Ser Ser Thr Ala Gly Arg Lys Lys Ser Phe Ser Thr 
225 230 23 



nrr tec cac ctg aca gca gta ace att ttc tat ggg aca etc tct 

Cys Ala Ser «ts Leu Thr Ala Val Thr lie Phe Tyr Gly Thr Leu Ser 
245 250 «" 

. trA can cct cag tct aat aat tct cag gag aat atg aaa 

£ 22 Tyr Leu 111 Pro Gin Ser Asn Asn Ser Gin Glu Asn Mec Lys 
260 265 

ttt tat ggc act gtt att ccc atg ttg aat cct tta 

111 111 Ser lie HI Tyr lly Thr Sal He Pro -Met Leu Asn Pro Leu 



ate tat age ttg aga aat aag gaa gga aaa taa 
J Tyr Ser Leu Arg Asn Lys Glu Gly Lys 
290 295 



<210> 186 

<2U> 298 

<212> PRT 

<213> Homo sapiens 



<400> 186 

Met Gly Arg Gly Asn Ser Thr Glu Val Thr Glu .he His Leu Leu Gly 



1 



P he Gly Val Gin His Glu Phe Gin His Val Leu Phe lie Val Leu Leu 
20 25 

Leu lie Tyr val Thr Ser Leu He Gly Asn lie Gly Met lie Leu Leu 
35 .40 ,3 

Ue Lys Thr Asp Ser Arg Leu Gin Thr Pro Met Tyr Phe Phe Pro Gin 



His Leu Ala Phe Val Asp He Cys Tyr Thr Ser Ala lie Thr Pro Lys 
65 70 75 



Met Leu Gin Ser Phe Thr Glu Glu Asn Asn Leu He Thr Phe Arg Gly 



as 



cys val lie Gin Phe Leu Val Tyr Ala Thr Phe Ala Thr Ser Asp Cys 

1QQ 105 

Tyr Leu Leu Ala lie Met Ala Met Asp Cys Tyr Val Ala Ue Cys Lys 
y 115 12° 125 

Pro Leu Ax, Tyr Pro Met lie Met Ser Gin Thr Val Tyr lie Gin Leu 



130 



val Ala Gly Ser Tyr He He Gly Ser He Asn Ala Ser Val His Thr 
145 150 "5 

Gly Phe Thr Phe Ser Leu Ser Phe Cys Lys Ser Asn Lys He Asn His 



165 



Phe Phe Cys Asp Gly Leu Pro He Leu Ala Leu Ser Cys Ser Asn He 



130 



Asp He Asn He He Leu Asp val Val Phe Val Gly Phe Asp Leu Met 
195 
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7 S3 



816 



864 



897 
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Phe Thr Glu Leu Val He lie Phe Ser Tyr He Tyr lie Met Val Thr 
210 215 

He Leu Lys Met Ser Ser Thr Ala Gly Arg Lys Lys Ser Phe Ser Thr 
225 230 235 

Cys Ala Ser His Leu Thr Ala Val Thr lie Phe Tyr Gly Thr Leu Ser 
245 "° 

Tyr Met Tyr Leu Gin Pro Gin Sec Asn Aan Ser Gin Glu Asn Met Lys 
260 265 

Val Ala Ser lie Phe Tyr Gly Thr Val lie Pro Met Leu Asn Pro Leu 
275 280 za3 

lie Tyr Ser Leu Arg Asn Lys Glu Gly Lys 
290 29S 

<210> 18T 

<211> 930 

<212> DMA 

<213> Homo sapiens 

<:22Q> 

<221> CDS 

<222> (D..1930) 

<223> - 

<400> 187 . aaa 48 



as s b '£ s s a: a s s s s = = ffi 
ss: ss s a e a a s s a: 2s s s e s = 

20 25 

a ss s a x s s a «s "» a s s " : " : = 
ss s? s s = a s s s = a §: s ss a s 
s a c s a s s s s = s s s s s 5 

65 70 75 

atlfT ete caa aac C tc aca gaa gaa aag aat ttg atg tta ttt cag ggc 

SS? Leu ttt Ser lit Thr Glu llu Lys Asn Leu Met Leu Phe Gin Gly 
85 90 33 

+ m-n caa ttc tta gtt tat gca aca ttt gca acc agt gac tgt 
III Val III Gin Phe Leu Val Tyr Ala Thr Phe Ala Thr Ser Asp Cys 
100 105 

5 2 3 S K S? K a S-S S SI S S 5 S 

3 L15 120 I 23 

ss s ss ss s c a s = s s s ss s a = 

EE8SSSSESSSEESSS 



ffi £ S 5 S 2 = 5 a s "» s s s = 



96 



144 



192 



240 



288 



33 6 



384 



432 



480 



523 
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X6S 1™ 17S 

ttt ttc tgt gac get ccc cct att etc get ctt tea tgc tee aat gtt 
Phe Phe Cys Asp Sal Pro Pro He Leu Ala Leu Ser Cy S Ser Asn Val 



5 s J s 2 £ s s e ss s ss s e a ;s 

210 215 220 

ss a s a 2 e s s s a i a = = = = 

230 



225 



.. r, r MC eta acc gca gtc acc att ttc tat ggg aca etc tct 
g III 111 Us Leu Thr £a val The lie Phe Tyr Gly Thr leu set 
245 t3u 

s a a as s a a a a s a c a a a 



2 SO 



a a s s s a a a a a a a a a a a 

275 2 ?° 

a a = £2 a a a a a a a a a s a a 



290 

ggg aaa aag tta ttt taa 
Gly Lys Lys Leu Phe 
305 



<210> 198 

<211> 309 

<212> PRT 

<213> Homo sapiens 



<400> 183 

Met Thr Leu Gly Asn Ser Thr Glu Val Thr Glu Phe Tyr Leu Leu Gly 
I S 10 

Phe Gly Ala Gin His Glu Phe Trp Cys He Leu Phe He Val Phe Leu 
20 25 

Leu He Tyr val Thr Ser He Met Gly A 3 n Ser Gly lie He Leu Leu 
35 40 

Ue Asn Thr Asp Ser Arg Phe Gin Thr Leu Thr Tyr Phe Phe Leu Gin 
SO 55 60 

His Leu Ala Phe Val Asp He Cys Tyr Thr Ser Ala lie Thr Pro Lys 
Met Leu Gin Ser Phe Thr Glu Glu Lys Asn Leu Met Leu Phe Gin Gly 



as 



Cys val lie Gin Phe Leu Val Tyr Ala Thr Phe Ala Thr Ser Asp Cys 



100 



Tyr Leu Leu Ala Met Met Ala Val Asp Pro Tyr Val Ala He Cys Lys 
115 120 

?ra Leu His Tyr Thr Val He Met Ser Arg Thr Val Cys He Arg Leu 
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130 



135 140 



Val Ala Gly Ser Tyr He Met Gly Ser lie Asn Ala Ser Val Gin Thr 
145 150 155 

Gly Phe The Cys Ser Leu Ser Phe Cy 3 Lys Ser As n Ser He Asn Hi5 
1S5 1 ?0 

Phe Phe Cys Asp Val Pro Pro lie Leu Ala Leu Ser Cys Ser Asn Val 
180 i85 

Aso Ui Asn lie Met' Leu Leu val val Phe val Gly Ser Asn Leu lie 
195 200 zu: > 

Phe Thr Gly Leu Val Val He Phe Ser Tyr lie Tyr He Met Ala Thr 
210 21S ZZO 

lie Leu Lys MeC Ser Ser Ser Ala Gly Arg Lys Lys Ser Phe Ser Thr 
225 230 

Cys Ala Ser His Leu Thr Ala Val Thr lie Phe Tyr Gly Thr Leu Ser 
1 245 23 <3 " J 

Tyr Met Tyr Leu Gin Ser His Ser Asn Asn Ser Gin Glu Asn Met Lys 
260 265 

Val Ala Phe He Phe Tyr Gly Thr Val lie Pro Met Leu Asn Pro Leu 
272 230 

He Tyr Sex Leu Arg Asn Lys Glu Val Lys Glu Ala Leu Lys Val lie 
290 295 300 

Gly Lys Lys Leu Phe 
305 

<210> 189 
<2U> ^522 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (D..C522) 

<223> 

]!J2 0 ctc l cL age ttc acg gaa gaa aag aat ttg ata tea ttt tgg ggc 48 
Me? Leu Gin Ser Phe Thr Glu Glu Lys Asn Leu He Ser Phe Trp Gly 
I 5 10 " 



a s s it. s a m s s s s s s a s s 

20 25 30 

s = £ E s s c a c s a a S S 5 K 

35 40 45 

^ r-t C ac tat acc gta ate acg tec caa aca gtc cgc ate cat ttg 
Pro Leu nts Tyr Thr Val He Thr Ser Gin Thr Val Cys He Hxs Leu 
50 55 60 

s s s = s s a g = s s s = a s s 

ggt ttt gca ttt tea ctg tct ttc tgc aag tec aat aac ate aac cae 
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16U 200 PCT FINAL. ST25 
Gly Phe Ma Phe Sec Leu Sec Phe Cys Lys Sec Asn Asn lie Asn His 



as 



115 120 

S SI S? 2 H Si a s a s = Hi ; " 

130 135 



145 



a i" st; s is s a s as » s s - 



165 



<210> 190 

<211> 173 

<212> PKT 

<213> Homo sapiens 



<400> 190 

Met Leu Gin Sec Phe The Glu Glu Ly 3 Asn Leu He Ser Phe Trp Gly 

1 5 

Cys Met He Gin Leu Leu VI Tyc Ala The Phe Ala The Ser Asp Cys 
20 " 5 

TyE Leu Leu Ala Met lie Ala Val Asp His Tyc Val Ala lie Cys Lys 



35 



Pr o Leu His Tyr The Val He The Sec Gin Thr Val Cys lie His Leu 
50 5 * 

T . Mot . clv Ser He Asn Ala Ser Val His Thr 
Val Ala Gly Ser Tyr He Met Gly ser ue qq 

65 - 70 

Giy Phe Ala Phe Ser Leu Ser Phe Cys Lys Ser Asn Asn lie Asn His 
8 5 

Pue Phe Cys Asp Gly Pco Pco He Leu Ala Leu Sec Cys Ser Asn He 
100 iua 

R3 p lie Asn lie Met Leu Leu Val Val Phe Val Gly Phe Asn Leu Met 
Glu Asn Met Lys Val Ala Ser lie Phe Tyr Gly Thr 



130 



135 



val lie Pro Met Leu Asn Pro Leu He Tyr Ser Leu Arc, Asn Lys Glu 
150 1:33 



14S 



Val 



Lys Glu Ala Leu Lys Leu He Gly Lys Lys Phe Phe 



<210> 191 
<211> 499 
<212> DNA 
<213> Homo sapiens 

?age 112 



336 



384 



432 



480 



522 
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160 200 PCT FINAL. ST25 

<220> 

<221> COS 

<222> (43) .. (372) 

<223> 



T/US03/11497 



lllllt g 'll ccttctgtaa cccactccat tatccagggg tt atg tec cag aga 

1 

s: s s = £ s 25 = i? a ss s 2: H° 

ttt ttc tgt gat gaa cct cca att att gec eta 
£ ?"r Ue £ Su P"e £ C% Lp Si. Pro Pro He lie Ala Leu 
40 45 3U 

^ a toe tec aat att gac etc aac ate atg tta tta aca gta ttc gtg 
p" Cy! Ser Ash He Lp Lea Asn He Met Leu Leu Thr V.l Phe Val 



S5 S - 2 » S ~ - 2 - !3 jS 52 S S 



70 



t*t ate eta att gee ate ctg agg ata tct tct: get gca ggg aag aaa 
Tyr Val Leu Val Ala lie Leu Arg lie Ser Ser Ala Ala Gly Lys Lys 
85 90 

aaa gte tct eta cat gtg cct ccc acc tga eagcagtcac cattttctat 
Lvs val Ser Leu His Val Pro Pro Thr 
105 

ggggttctct cttacatgta tetatgeeat cgtattaatg agtcteaaaa aeaagaaaaa 
gtggcctctg tgttttatgg caetateatt cccatgttaa acccctt 

<210> 192 

<211> 109 

<212> PRT 

<213> Homo sapiens 

<40O> " 192 

Met Ser Gin Arg Leu Cys lie Lys Leu Leu val Ser Ser Tyr Val Met 
.1 5 10 3 

Gly P*e Leu Asa Ala Ser lie Asn lie Ser Phe Thr Phe Ser Leu Asn 

P ne cys Lys Ser Lys Thr He Asn His Phe Phe Cys Asp Glu Pro Pro 
35 4u 43 

Ue He Ala Leu Pro Cys Ser Asn lie Asp Leu Asn lie Met Leu Leu 
50 55 50 

Thr val Phe Val Gly Leu Asn Leu Met Cys Thr Val Met val Val lie 
65 70 

He Ser Cys He Tyr Val Leu Val Ala lie Leu Arg lie Ser Ser Ala 

Ala Gly Lys Lys Lys Val Ser Leu His Val Pro Pro Thr 
100 105 



102 

150 

198 

246 

294 

34 2 

392 

4S2 
499 
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<210> 
<211> 
<212> 
<213> 



1SU 200 PCT FIHAL. ST25 



193 
681 
DNA 

Homo sapiens 



<220> 

<221> CDS 

<222> (D..(681) 

<223> 

ssaasaaasaaassaaa 
s e a; a a = a s s a s a a a a s 

2 S = 3 K = - S S S S 52 S 5 S = 

50 55 

s n a ;s a s a s c a tjs a a a a e 
a as sssasssssssss 

8S 90 

. ^ Mt etc ttc ate att gca gee ate teg aag ate cgt tec 

SS £ SS H?s 2S P^e lie He Ala Ala Tie Ser Ly S II. Ac, Ser 

100 105 

s a a a 2: a a a is a a a s s° 2 s 
e a Is £2 a a a? a s a a s a a s a 

130 135 

rasaaaaaaaaassaaaa 

145 150 

s a a a a s a a a a a a a a a a 

lao 135 

s a a s a a a a a a a a a s a a 
= a a a a a a a s a a a s a a a 

210 213 

ctg ctt taa 
Leu Leu 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



5-76 



624 



572 



681 



225 




<210> 


194 


<211> 


226 


<212> 


PRT 


<213> 


Hamo sapiens 


<400> 


194 
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Me c Ala Tyr Asp Ar g Tyr Met Ala He Ser Lys Pro Leu Leu Tyr Sec 



1 



Acg Ma Tnr |ne r» Glu Leu Cys Ala Ser Leu Val Clu Ala Ser His 

«u Gly Gly Phe val As* Ser Thr He He T*r Ser Glu Tnr Pro Thr 

L eu Ser Phe Cys Gly Ser A? n He He Asp Asp Phe Phe Cys Asp Leu 
50 50 

Pro Pro Leu val Lys Leu Val Cys Asp Val Lys Glu Ar 9 Tyr Gin Ala 
65 70 

Val Leu His Phe Me. Leu Ala Ser Asn His His Ser His Cys THr Tyr 

as 7U 

ser cys val His Leu Phe He He Ala Ala He Ser Lys lie Ar g ser 
100 103 

rlfl phe ser Thr Cys Gly Ser Pro Leu Thr 
He Lys Gly Arg Leu Gin Val Phe ser mr y ^ 

115 120 

Ala Le u Tnr Leu Tyr Tyr Gly Ala He Pne Phe lie Tyr Ser Gin Pro 
130 135 

Acg Tnr Ser Tyr Ala Leu Lys Me, Asp Lys Leu Gly Ser Val Phe Tyr 
145 - 150 

Th r val val He Pro Met Leu Asn Pro Leu He Tyr Ser Leu Ar f Asn 
165 

L ys Asp Val Lys Asp Ala Leu Lys Lys Mer Leu Asp Ar, Leu Gin Phe 
180 135 

' ^ Lys Glu Lys Tyr Cys Ar g Tyr Gly Leu Ala Cys Ser Glu Ar g Tyr 



19S 200 



Le u Leu Ala Ala Me, Gly Tyr Asp Cys Tyr Glu Ala He Ser Lys Pro 



210 



Leu Leu 
225 



<210> 195 

<2H> 1095 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(109S) 

<223> 

<400> 195 



215 



sss a s s = s e = s = « £ a = 
= s s s s a s is a s 3= s s a = a 

20 23 
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nta ana oat Cat age age cag egg eta ttc tec gtg ccc cca gac ctg 
Val Val Asp Cys Set Ser Gin Arg Lea Phe Ser Val Pro Pro Asp Leu 



35 



cca acq gac ace cga aac etc age ctg gee cac aac cgc ate aca gca 
Pro Me? Lp Thr Arg Asn Leu Ser Leu Ala His Asa Arg lie Thr Ala 
SO 55 



180 



5; a is s s e a s a a s s s a e e 

E E 2 E B IS SS E SS SS Sj S SS E E 

210 215 

a s ss s;s e ss as £ss ss ss ss ss ss 2 E = 

225 230 235 

ss ss ss e ss s e ss e ss a ss ss; s s ss; 



s e 5 E = e s ss ss sis si; s= a e s s 



s s a e ss ss s ss a e ss s ss s w w 

340 345 

Page 116 



144 



192 



240 



^ ret coc tac etc aca tgc cac atg gag etc cag gtg ctg gat 
III Pro Pro lly Tyr Leu Thr Cys Tyr Met Glu Leu Gin Val Leu Asp 
65 70 

sj ss e e £ ss a a ss s a e ss ss ss ss 

E 3 E SS E E SS E SS SS SS E E [S E SS 

100 105 

s ss e e a ss a ss e e s e a s ss e 
e s e e e a e a a a si e a s ss a 
e ss a a ss a e e e ss ss s e e e e "° 

145 150 

E SS SS E S E E C E E S3 E E E S S 

155 170 

S S E E E E S E E E E = S & 



298 



336 



384 



432 



528 



576 



62 4 



672 



720 



768 



816 



E S E E S! E S3 E O E E 2 E E E E 

260 265 

tee ttc cct qgg tac etc ace etc cct ggc ttc tgt gtt aca gat tct 
Ser Phe Pro Gly Syr Leu Thr Leu Pro Gly Phe Cys Val Thr Asp Ser 
275 2 **0 

a s s: e s e E e ss e s a s s e e 

290 295 300 

s ss s; s a a a ss a e e e e e e s 960 

305 3 10 315 



864 



912 



1008 



tgc tgc 105 S 



WO 03/089583 
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c cgg age aag gec agt gaa gag gaa gag ate tga 
His Trl Trp Ser Lys Ala Sec Glu Glu Glu Glu lie 
355 360 



<210> 196 

<211> 364 

<212> PRT 

<213> Homo sapiens 

<40O> 196 

Met Ala Ser Glu Thr She Asn Thr Glu Asp Pro Ala Gly Leu Met His 
1 5 10 13 

Ser Asp Ala Gly Thr Ser Cys Pro Val Leu Cys Thr Cys Arg Asn Gin 



1095 



20 



Val val Asp Cys Ser Ser Gin Arg Leu ?he Ser Val Pro Pro Asp Leu 
35 40 * 3 

Pro Met Asp Thr Arg Asn Leu Ser Leu Ala His Asn Arg lie Thr Ala 
50 55 50 

Val Pro Pro Gly Tyr Leu Thr Cys Tyr Met Glu Leu Gin Val Leu Asp 

65 70 75 

Leu His Asn Asn Ser Leu Met Glu Leu Pro Arg Gly Leu Phe Leu His 
85 90 " 

Ala Lys Arg Leu Ala His Leu Asp Leu Ser Tyr Asn Asn Phe Ser His 
100 105 110 

Val Pro Ala Asp Met Phe Gin Glu Ala His Gly Leu Val His lie Asp 
115 120 

Leu Ser His Asn Pro Trp Leu Arg Arg Val His Pro- Gin Ala Phe Gin 
130 135 140 

Gly Leu Met Gin Leu Arg Asp Leu Asp Leu Ser Tyr Gly Gly Leu Ala 
14 5 150 1-55 16<J 

Phe Leu Ser Leu Glu Ala Leu Glu Gly Leu Pro Gly Leu Val Thr Leu 
165 170 13 

Gin lie Gly Gly Asn Pro Trp Val Cys Gly Cys Thr Met Glu Pro Leu 

iao 1 35 A3U 

Leu Lys Trp Leu Arg Asn Arg lie Gin Arg Cys Thr Ala Glu Ser Gly 
X95 2Q0 205 

Ser Gly Leu Pro Glu Glu Ser Glu Pro Glu Ser Trp Thr Gly Gin Arg 
210 215 220 

Ala Ala val Glu Phe Gin Asp Leu Met Gin Leu Gin Asp Leu Asp Leu 
225 230 235 240 

Ser Tyr Glu Asn Leu Ala Phe Leu Lys Leu Lys Ala Leu Ser Ser Val 
245 250 " 5 

Asn Phe Gly His Arg Gin Ala Val Val Gly Gly Leu Ser Asn Pro Leu 
260 265 270 
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Se- Phe Pro Gly Tyr Leu Thr Leu Pro Gly Phe Cys Val The Asp Sec 
275 280 2So 

Gin Leu Ala Glu Cys Arg Gly Pro Pro Glu Val Glu Gly Ala Pro Leu 
290 295 300 

Phe Ser Leu Thr Glu Glu Ser Phe Lys Ala Cys His Leu Thr Leu Thr 
305 310 315 

Leu Asp Asp Tyr Leu Phe lie Ala Phe Val Gly Phe Val Val Ser He 



325 



Ala Ser Val Ala Thr Asn Phe Leu Leu Gly lie Thr Ala Asn Cys Cys 
340 345 

His Arg Trp Ser Lys Ala Ser Glu Glu Glu Glu He 
355 360 



<210> 197 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 197 

gggatttggt gtccaacacg aatttca 



<210> 198 

<211> 34 

<212> DNA 

<213> Homo sapiens 



<400> 198 

gagectataa tatatgagee agctacgagu tgga 



<210> 199 

<211> 32 

<212> DNA 

<213> Homo sapiens 

<400> 199 

gtcactgaat tctatctrcr gggatttggt gc 



<210> 200 

<211> 32 

<212> DNA 

<213> Homo sapiens 

<4G0> 200 

aaacctgttt gtacagaggc atttattgag cc 



<210> 201 

<211> 35 

<212> DNA 

<213> Homo sapiens 

<400> 201 

gatatcattt tggggctgea tgatacaatt attgg 



<210> 202 

<211> 33 

<212> DNA 

<213> Homo sapiens 

<4Q0> 202 

ctccaaccca gtgaacatca agttaaatcc cac 
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<210> 
<211> 
<212> 
<213> 



203 

36 

DMA 

Homo sapiens 



<400> 203 

ttaagctatt agttagttca tatgtcatgg gtttcc 



36 



<210> 204 

<211> 36 

<212> DNA 

<213> Homo sapiens 

<400> 204 

ctcattaata cgatggcata gatacatgta agagag 



36 



<210> 205 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 205 

atgttccatc taaatgaagc ctgagaaacc cagcactacc cacttgttag 



50 



<210> 206 

<21l> 50 

<212> DNA 

<213> Homo sapiens 

<40O> 206 

acatccatta tataacaggg ttaatatact tgtaaagaat agcacctaga 



50 



<210> 207 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 207 

aaatgtataa attctgeatg aaattggggg tggggcttgt actacttttg 



50 



<210> 208 

<2H> 50 

<212> " DNA 

<213> Homo sapiens 

<400> 208 

atgttccatc taaatgaagc ctgagaaacc cagcactacc cacttgttag 



50 



<210> 209 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 209 

acatccatta tataacaggg ttaatatact tgtaaagaat agcacctaga 



SO 



<210> 210 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 210 

aaatatatat tttaaattgg ccaggcgcgg tggctcacgc ctataatccc 



50 



<210> 211 

<211> SO 

<212> DNA 

<213> Homo sapiens 

<400> 211 
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ggctcacgcc tataatccca gcactttggg aggccgaggc aggtggatca 



50 



<21Q> 212 

<211> 50 

<212> ONA 

<213> Homo sapiens 



tcccaaatat atatatatac acacacacac acacacacac acatatatat 



asssssssasassssia 
■s a c s a a s c a a a a a = a - 

20 25 

s s s a a a a S3 a? a - a a a a a 

35 40 

s a a a a s a a a a a a a a a s 

50 55 

s a e s a a a s a s s a s a a a 
a a so a a a a a; e a a s a a a 
s s a a a a a a a a a ss a a a a 

100 105 

s a a s a a a a a a s a a a a a 
s a a a a a a a a a a a a a a a 

130 135 

c a a a a a a a a a a a a a a a 

145 150 133 

saaaaaaaaaaaaaaa 



165 



s a s a a a a a a a a a s a a a 

iao 185 



50 



<210> 213 

<211> 50 

<212> DNA 

<213> Homo sapiens 

cacacacaca tatatataca cacacatata tttataatca tttaacaaca 50 

<210> 214 

<211> 933 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (D.-O30) 

<223> 

<400> 214 _ ^ n ttr _ ctc ctt att gca 48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



185 
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tac act caa gaa gtg ctg att att atg ttt gcc att ttt gtc ate cct 
Tvr Thr Gin Glu Val Leu He He Met Phe Ala lie Phe Val He Pro 
J 195 200 205 



act tec atg gtg gtg ate ttg gtg tec tac ctg ttt ate ate gtg gcc 
Ala Se>- Met Val Val He Leu Val Ser Tyr Leu Phe He He Val Ala 
210 215 220 

ate atg ggg ate cct get gga age cag gcc aag ace ttc tec ace tgc 
He Met Gly He Pro Ala Gly Ser Gin Ala Lys Thr Phe Ser Thr Cys 



acc tec cac etc act get gtg tea etc ttc ttt ggt acc etc ate ttc 
Thr Ser His Leu Thr Ala Val Ser Leu Phe Phe Gly Thr Leu lie Phe 



245 



ata tac ttg aga ggt aac tea gat cag tct teg gag aag aat egg gta 

till Tyr til Arg liy Asn Ser Asp Gin Ser Ser Glu Lys Asn Arg Val 
260 265 2 

gtg tct gtg ctt tac aca gag gtc ate ccc atg ttg aat ccc etc ate 

Val Ser Val Leu Tyc Thr Glu Val lie Pro Met Leu Asn Pro Leu He 
275 280 28S 

tac age ctg agg aac aag gaa gtg aag gag gcc ctg aga aaa att etc 

Tyr Ser Leu Arg Asn Lys Glu val Lys Glu Ala Leu Arg Lys He Leu 
y 290 295 300 

aat aga gcc aag ttg tec taa 

Asn Arg Ala Lys Leu Ser 
305 310 



<210> 215 

<211> 310 

<212> PRT 

<213> Homo sapiens 

<400> 215 

Met Ala Glu Met Asn Leu Thr Leu Val Thr Glu Phe Leu Leu He Ala 
. 5 10 15 



Phe Thr Glu Tyr Pro Glu Trp Ala Leu Pro Leu Phe Leu Leu Phe Leu 
20 25 30 

Phe Met Tyr Leu He Thr Val Leu Gly Asn Leu Glu Met He He Leu 
35 40 45 

He Leu Met Asp His Gin Leu His Ala Pro Met Tyr Phe Leu Leu Ser 
SO 55 SO 

His Leu Ala Phe Met Asp Val Cys Tyr Ser Ser He Thr val Pro Gin 
65 70 75 30 

Met Leu Ala Val Leu Leu Glu His Gly Ala Ala Leu Ser Tyr Thr Arg 
85 9° 95 

Cys Ala Ala Gin Phe Phe Leu Phe Thr Phe Phe Gly Ser He Asp Cys 
* 100 105 HO 

Tvr Leu Leu Ala Leu- Met Ala Tyr Asp Arg Tyr Leu Ala Val Cys Gin 
U 5 120 125 

Pro Leu Leu Tyr Val Thr He Leu Thr Gin Gin Ala Arg Leu Ser Leu 
130 135 140 

val Ala Gly Ala Tyr Val Ala Gly Leu He Ser Ala Leu Val Arg The 
145 * 150 155 160 
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Va' Ser Ala Phe Thr Leu Ser Phe Cys Gly Thr Ser Glu lie Asp Phe 
165 170 175 

lie Phe Cys Asp Leu Pro Pro Leu Leu Lys Leu Thr Cys Gly Glu Ser 
190 185 190 

Tv- Thr Gin Glu val Leu lie He Met Phe Ala lie Phe Val He Pro 
195 200 205 

Ala Ser Met Val Val He Leu Val Ser Tyr Leu Phe He He Val Ala 
210 215 220 

lie Met Gly He Pro Ala Gly Ser Gin Ala Lys Thr Phe Ser Thr Cys 
225 230 ^JO 

Thr Ser His Lea Thr Ala Val Ser Leu Phe Phe Gly Thr Leu lie Phe 



245 



Met Tyr Leu Arg Gly Asn Ser Asp Gin Ser Ser Glu Lys Asn Arc, Val 



260 



val Ser Val Leu Tyr Thr Glu Val lie Pro Met Leu Asn Pro Leu He 
27 5 280 aqj 

Tyr Ser Leu Arg Asn Lys Glu Val Lys Glu Ala Leu Arg Lys He Leu 
290 295 3 

Asn Arg Ala Lys Leu Ser 
305 310 

<210> 216 

<2H> 933 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> - CDS 

<222> (D..C930) 

<223> 

<400> 216 



° aa c aac aag aca tgg ate aca gac ate acc ttg ccg cga etc 
Me? Glu Sy Ln Ly2 Thr Trp He Thr Asp He Thr Leu Pro Arg Phe 
1 5 10 

a a si s c a s "i = s: s s s = = s 

20 25 JU 

ttc tat aca etc acc ctg ctg'ggg aat ggg gtc ate ttt ggg att ate 
Phe Tyr Thr Leu Thr Leu Leu Gly Asn Gly val He Phe Gly He He 
35 40 * 3 

toe eta aac tot aag ctt cac aca ccc atg tac ttc ttc etc tea cac 

Cys Leu Asp cys LyI Leu Hia Thr Pro Met Tyr Phe Phe Leu Ser His 

SO ss 60 

ctu acc att gtt gac ata tec tat get tec aac tat gtc ccc aag atg 

Leu 111 Ue Val Lp lie Ser Tyr Ala Ser Asn Tyr val Pro Lys «et 
65 70 75 

ctg acg aat etc atg aac cag gaa age acc ate tee ttt ttt eea tgc 

til Thr Asn Leu Met Asn Gin Glu Ser Thr He Ser Phe Phe Pro Cys 

95 90 33 

r-aa aca ttc ttg tat ttg get ttt get cac gca gag tgt ctg 
til Mel Gin Thr Phe Leu Tyr Leu Ala Phe Ala His val Glu Cys Leu 
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100 . HO 

att ttg gtg gtg atg tec tat gac cgc tat gcg gac ate tgc cac ccc 
I^e Leu Val Val Me? Ser Tyr Asp Arg Tyr Ala Asp lie Cys Has Pro 
115 120 125 

tta cat cac aat age etc atg age tgg aga gtg tgc act gtc ctg get 
Leu Arg Tyr Asa Ser Leu Met Ser Trp Arg Val Cys Thr Val Leu Ala 
130 135 140 

ntn act tec tgg gtg ttc age ttc etc ctg get ctg gtc cct tta gtt 
S? Ala Ser T% Val Phe Ser Phe Leu Leu Ala Leu Val Pro Leu Val 



r , c atc ct g age ctg ccc ttc tgc ggg cct cat gaa ate aac cac ttc 
Leu lie Leu Ser Leu Pro Phe Cys Gly Pro His Glu lie Asn Has Phe 
165 170 

» 5 K S = K 5S S S SJ SI 5 K K = 3 

180 185 ^ 

= = S 53 53 ffi S S S 5 « 2 S S 52 85 

!95 200 205 

eea ccc toe etc gtg ctg gtc tec cac ttg cgc atc ctg gec gec atc 
fro Leu Cys til Val Leu Val Sex Tyr Leu Arg lie Leu Ala Ala He 
210 215 2 '° 

ttg agg atc cag tct ggg gag ggc cgc aga aag qcc ttc tec ace tgc 
Leu Arg lie Gin Ser Gly Glu Gly Arg Arg Lys Ala Phe Ser Thr Cys 
22s 230 

+~ «c cut tec gtg gtg gga etc ttc ttt ggc age gec act gtc 
sir Ser Leu Cys Val Va! Sy Leu Phe Phe Gly Ser Ala lie Val 

245 250 CJ J 

aeg tae atg gec ccc aag tec cgc cat cct gag gag cag cag aaa gtt 
Thr Tyr Met Ala Pro Lys Ser Arg His Pro Glu Glu Gin Gin Lys val 
260 265 

ctt tec ctg ttt tac age ctt ttc aat cca atg ctg aac ccc ctg ata 
Leu Ser Leu Phe Tyr Ser Leu Phe Asn Pro Met Leu Asn Pro Leu He 
275 280 

tat age eta agg aat gca gag gtc aag ggc gec ctg agg agg gca ctg 
Tyr Ser Leu Arg Asn Ala Glu Val Lys Gly Ala Leu Arg Arg Ala Leu 
290 295 3 

agg aag gag agg ctg acg tga 
Arg Lys Glu Arg Leu Thr 



30S 






<210> 


217 




<211> 


310 




<212> 


PRT 




<213> 


Homo 


sapiens 


<400> 


217 




Met Glu Gly 


Asn Lys 



a 5 10 15 

Gin val Gly Pro Ala Leu Glu He Leu Leu Cys Gly Leu Phe Ser Ala 
20 23 JU 

Phe Tyr Thr Leu Thr Leu Leu Gly Asn Gly val He Phe Gly He He 
35 4u 

Cys Leu Asp Cys Lys Leu His Thr Pro Met Tyr Phe Phe Leu Ser His 
50 55 . 

Leu Ala lie Val Asp lie Ser Tyr Ala Ser Asn Tyr Val Pro Lys Met 
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65 ™ 75 80 

Leu Thx Asn Leu Met Asn Gin Glu Ser Thr He Ser Phe Phe Pro Cys 
85 90 " 

lie Met Gin Thr Phe Leu Tyr Leu Ala Phe Ala Hi* Val Glu Cys Leu 
10O 105 

lie Leu val Val Met Ser Tyr Asp Arg Tyr Ala Asp lie Cys His Pro 
2 J, 5 120 

Leu Arg Tyr Asn Ser Leu Met Ser Irp Arg Val Cys Thr val Leu Ala 
130 135 

val Ala ser Trp Val Phe ser Phe Leu Leu Ala Leu val Pro Leu val 
145 130 

Leu He Leu Ser Leu Pro Phe Cys Gly Pro His Glu lie Asn His Phe 
1S5 170 

Phe Cys Glu lie Leu Ser Val Leu Lys Leu Ala Cys Ala Asp Thr Trp 
180 185 

Leu Asn Gin Val Val lie Phe Ala Ala Cys Val Phe lie Leu Val Gly 

Pro Leu Cys Leu Val Leu Val Ser Tyr Leu Arg lie Leu Ala Ala He 
210 215 220 



Arg lie Gin Ser Gly Glu Gly Arg Arg Lys Ala Phe Ser Thr Cys 
225 230 



Leu 



Ser Ser His Leu Cys Val Val Gly Leu Phe Phe Gly Ser Ala lie Val 
245 250 

Thr Tyr Met Ala Pro Lys Ser Arg His Pro Glu Glu Gin Gin Lys Val 
260 265 

Leu Set Leu Phe Tyr Ser Leu Phe Asn Pro Met Leu Asn Pro Leu He 
275 280 

Tyr Ser Leu Arg Asn Ala Glu val- Lys Gly Ala Leu Arg Arg Ala Leu 
290 295 

Arg Lys Glu Arg Leu Thr 
305 310 



<21Q> 218 

<211> 927 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(924) 

<223> 

ass a: a a a s a a a s = a s ss 

1 5 10 . 

att tct aac tat cct caa tag aga gac acg ttt ttc aca tza qtq ctg 
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lie Ser Asn Tyr Pro GLn Trp Arg Asp Thr Phe Phe Thr Leu Val Leu 

20 25 30 

aca att tac etc age aca ttg ttg ggg aat gga ttt atg ate ttt ctt 

lie He Tyr Leu Ser Thr Leu Leu Gly Asn Gly Phe Met He Phe Leu 

35 40 45 

act cac ttt gac ccc aac etc cac act cca ate tac ttc ttc ctt agt 

lie His Phe Asp Pro Asn Leu His Thr Pro He Tyr Phe Phe Leu Ser 



50 



55 SO 



aac eta tct ttc tta gac ctt tgt tat gga aca get tec atg ccc cag 

Asn Leu ser Phe Leu Asp Leu Cys Tyr Gly Thr Ala Ser Met Pro Gin 

65 70 " 

act ttg atg cat tgt ttc tct acc cat ccc tac etc tct tat ccc cga 

Ala III val His Cys Phe Ser Thr His Pro Tyr Leu Ser Tyr Pro Arg 

85 90 « 

tat tta act caa acg agt gtc tec ttg get ttg gec aca gca gag tgc 

Cys Leu Ala Gin Thr sir Val Ser Leu Ala Leu Ala Thr Ala Glu Cys 



100 



<-t-<- eta eta act gec atg gec cat gac cgt gtg gut get ate age aat 
Leu Leu til Ala Ala Me? Ala Tyr Asp Arg Val Val Ala He Ser Asn 

120 i23 



115 



275 



144 



192 



240 



298 



336 



384 



ttg 432 



ccc eta cgt tat tea gtg gtt atg aat ggc cca gta tgt gtc tgc ttg 
Pro Leu £rg Tyr Ser Vai Val Met Asn Gly Pro Val Cys Val Cys Leu 
130 135 140 

n<-r acc tea tag agg aca tea ctt gtg etc act gec atg etc ate 

El Ma Thr Ser Trp 11/ Thr Ser Leu Val Leu Thr Ala Met Leu lie 
145 150 1S5 

eta tec ctg agg ctt cac ttc tgt ggg get aat gtc ate aac cat ttt 

£u Ser Leu Arg Leu His Phe Cys Gly Ala Asn Val lie Asn His Phe 

165 170 J-' 3 

acc tgt gag att etc tec etc att aag ctg acc tgt tct gat acc age 
lit Cys Gil He Leu Ser Leu He Lys Leu Thr Cys Ser Asp Thr Ser 

etc aat gaa ttt atg ate etc ate acc agt ate ttc acc ctg ctg eta 
Leu til Glu Phe Mel He Leu He Thr Ser He Phe Thr Leu Leu Leu 
^95 200 205 

ttt gg g ctc gtc etc etc tec tac ata cga att get atg get ate 
Pro Phe Sly Phe Val Leu Leu Ser Tyr He Arg lie Ala Met Ala He 
210 215 220 

ata agg att cgc tea etc cag ggc agg etc aag gee ttt acc aca tgt 
He A?g lie Arg ser Leu Gin Gly Arg Leu Lys Ala Phe Thr Thr Cys 
225 230 23S 2,50 

aac tct cac ctg acc gtg gtg aca ate ttc tat ggg tea gec ate tec. 7 68 

Gly Ser His Leu Thr val Val Thr He Phe Tyr Gly Ser Ala He Ser 
245 250 255 

arg tat atg aaa act cag tec aag tec tac cct gac cag gac aag ttt 816 
Met Tyr Met Lys Thr Gin Ser Lys- Ser Tyr Pro Asp Gin Asp Lys Phe 
260 265 270 

ate tea gtg ttt tat gga get ttg aca ccc atg ttg aac ccc ctg ata 
He Ser Val ?he Tyr Gly Ala Leu Thr Pro Met Leu Asn Pro Leu He 

280 285 



480 



528 



576 



624 



672 



720 



864 



tat age ctg aga aaa aaa gat gtt aaa egg gca ata agg aaa gtt atg 912 
Tyr Sec Leu Arg Lys Lys Asp val Lys Arg Ala He Arg Lys Val Met 
290 295 300 



ttg aaa agg aca tga 
Leu Lys Arg Thr 
305 



<210> 219 
<211> 308 
<212> PRT 
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<213> Homo sapiens 
<400> 219 

Met Ala Met Asp Asn Val Thr Ala Val Phe Gin Phe Leu Leu lie Gly 
1 5 10 

He Ser Asn Tyr Pro Gin Trp Arg Asp Thr Phe Phe The Leu Val Leu 
20 25 JU 



Leu Ser Thr Leu Leu Gly Asn Gly Phe Met lie Phe Leu 

35 



He He Tyr Leu Ser Thr Leu Leu ^xy *sn ^ y r . w 
" ' 4 0 4 ^ 



tlm His Phe Asp Pro Asn Leu His Thr Pro He Tyr Phe Phe Leu Ser 
50 50 

As« Leu Ser Phe Leu Asp Leu Cys Tyr Gly Thr Ala Ser Met Pro Gin 
65 70 75 

Ala Leu val His Cys Phe Ser Thr His Pro Tyr Leu Ser Tyr Pro Arg 
85 90 

Cys Leu Ala Gin Thr Ser Val Ser Leu Ala Leu Ala Thr Ala Glu Cys 
100 103 



L eu Leu Leu Ala Ala Met Ala Tyr Asp Arg val Val Ala lie Sec Asn 
Arg Tyr Ser Val val Met Asn Gly Pro Val Cys val Cys Leu 



115 

Pro Leu Arg Tyr ser vao. .«j ~- — * — - — 
130 135 

val Ala Thr Set Trp Gly Thr Ser Leu val leu Thr Ala Met Leu lie 

Leu Set Leu Arg Leu His Phe Cys Gly Ala Asn Val He Asn His Phe 

Ala Cys Glu lie Leu Set Leu He Lys Leu Thr Cys Set Asp Tht Ser 
180 18S 

Leu Asn Glu Phe Met He Leu He thr Set He Phe Tht Leu Leu Leu 

Pro Phe Gly Phe Val Leu Leu Set Tyt He Arg lie Ala Met Ala He 
210 215 220 



lie Arg lie Arg Ser Leu Gin Gly Arg Leu Lys Ala Phe Thr Thr Cys 
225 230 

Gly Set His Leu Thr Val Val Thr lie Phe Tyr Gly Ser Ala He Ser 
245 250 

Met Tyr Met Lys Thr Gin Ser Lys Ser Tyr Pro Asp Gin Asp Lys Phe 
260 253 

He Ser Val Phe Tyr Gly Ala Leu Thr Pro Met Leu Asn Pro Leu He 
275 280 

Tyr Ser Leu Arg Lys Lys Asp Val Lys Arg Ala lie Arg Lys Val Met 
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Leu Lys Arg Thr 



305 




<210> 


220 


<2U> 


1008 


<212> 


DNA 


<213> 


Homo 


<220> 




<221> 


CDS 


<222> 


(1) . 


<223> 




<400> 


220 


atg gaa tea 


Met Glu Ser 


1 





10 



IS 



etc ate att get act aac aca eta gtg get gtg get gtg ctg ctg ttg 
Leu lie He Ala Thr Asn Thr Leu Val Ala Val Ala Val Leu Leu Leu 
20 25 30 

ate cac aag aat gat ggt gtc agt etc tgc ttc ace ttg aat ctg get 
lie His Lys Asn Aso Gly Val Ser Leu Cys Phe Thr Leu Asn Leu Ala 
35 40 45 

gtg get gac ace ttg att ggt gtg gee ate tct ggc eta etc aca gac 
val Ala Asp Thr Leu lie Gly Val Ala He Ser Gly Leu Leu Thr Asp 
50 55 60 

caa etc tec age cct tct egg ccc aca cag aag ace ctg tgc age ctg 
Gin Leu Ser Ser Pro Ser Arg Pro Thr Gin Lys Thr Leu Cys Sec Leu 
65 ™ 75 80 

egg atg gca ttt gtc act tec tec gca get gee tct gtc etc acg gtc 
Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 
85 90 95 

atg ctg ate ace ttt gac agg tac ctt gec ate aag cag ccc ttc cgc 
Met Leu lie Thr Phe Asp Arg Tyr Leu Ala He Lys Gin Pro Phe Arg 
100 105 11° 

tac ttg aag ate atg agt ggg ttc gtg gec ggg gee tgc att gee ggg 
Tyr Leu Lys He Met Ser Gly Phe Val Ala Gly Ala Cys He Ala Gly 
115 120 125 

ctq tgg tta gtg tec tac etc att ggc ttc etc cca etc gga ate ccc 
Leu Trp Leu Val Ser Tyr Leu He Gly Phe Leu Pro Leu Gly He Pro 
130 135 140 

atg ttc cag cag act gee tac aaa ggg cag tgc age ttc ttt get gta 
Met Phe Gin Gin Thr Ala Tyr Lys Gly Gin Cys Ser Phe Phe Ala Val 
145 150 155 160 

ttt cac cct cac ttc gtg ctg acc etc tec tgc gtt ggc ttc ttc cca 
Phe His Pro His Phe Val Leu Thr Leu Ser Cys Val Gly Phe Phe P..O 
1S5 170 175 

gec atg etc etc ttt gtc ttc ttc tac tgc gac atg etc aag att gec 
Ala Met Leu Leu Phe Val Phe Phe Tyr Cys Asp Met Leu Lys He Ala 
190 195 19G 

tec atg cac age cag cag att cga aag atg gaa cat gca gga gec atg 
Ser Met His Ser Gin Gin He Arg Lys Met Glu His Ala Gly Ala Met 
195 200 205 



get gga ggt tat cga tec cca egg act ccc age gac ttc aaa get etc 
Ala Gly Gly Tyr Arg Ser Pro Arg Thr Pro Ser Asp Phe Lys Ala Leu 
210 215 



220 



cgt act gtg tct gtt etc att ggg age ttt get eta tec tgg acc ccc 

Arg Thr Val Ser Val Leu He Gly Ser Phe Ala Leu Ser Trp Thr Pro 

225 230 235 240 

ttc ctt ate act ggc att gtg cag gtg gec tgc cag gag tgt cac etc 

Phe Leu He Thr Gly lie Val Gin Val Ala Cys Gin Glu Cys His Leu 
245 250 255 
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r ac eta ctg ctg gaa egg tac ctg tgg ctg etc ggc gtg gec aac tec 
Leu Val Leu Glu Arg Tyr Leu Trp Leu Leu Gly Val Gly Asn Ser 
260 263 

etc aac cca etc ate tat gee tat tgg cag aag gag gtg cga ctg 
til Leu Asn Prt Leu lie Tyr Ala Tyr Trp Gin Lys Glu val Arg Leu 
275 280 

a = s s a s s sr. a s s g - s s e 

2S0 295 300 

^r- ttt etc teg gee agg aat tgt ggc cca gag agg ccc agg gaa 

tit Leu Phe Leu Ser Ala Arg Asn Cys Gly Pro Glu Arg Pro Arg Glu 
305 310 

k i-r-r tot cac acc gtc act ate tec age tea gag ttt gat ggc taa 

HI ser Cys" His lie Val Thr He Ser Ser Ser Glu Phe Asp Gly 



325 



<210> 221 
<211> 335 
<212> PRT 

<213> Homo sapiens ' 
<400> 221 

Met Glu Ser Ser Phe Ser Phe Gly Val lie Leu Ala Val Leu Ala Ser 
1 5 

Leu lie lie Ala Thr Asn Thr Leu Val Ala Val Ala Val Leu Leu Leu 
20 ■ 25 

lie His Lys Asn Asp Gly Val Ser Leu Cys Phe Thr Leu Asn Leu Ala 
35 40 



val Ala Asp Thr Leu lie Gly Val Ala He Ser Gly Leu Leu Thr Asp 
50 55 60 

Gin Leu Ser Ser Pro Ser Arg Pro Thr Gin Lys Thr Leu Cys Ser Leu 

65 70 75 

Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 
85 90 

Met Leu lie Thr Phe Asp Arg Tyr Leu Ala He Lys Gin Pro Phe Arg 



100 



Tyr Leu Lys He Met Ser Gly Phe Val Ala Gly Ala Cys. He Ala Gly 
115 120 125 

Leu Trp Leu Val Ser Tyr Leu He Gly Phe Leu Pro Leu Gly He Pro 



Phe Gin Gin Thr Ala Tyr Lys Gly Gin Cys Ser Phe Phe Ala Val 

Val Gly Phe 
165 "0 ™ 



145 

Pne His Pro His Phe Val Leu Thr Leu Ser Cys Val Gly Phe Phe Pro 



Ala «ec Leu Leu Phe Val Phe Phe Tyr Cys Asp Met Leu Lys lie Ala 
180 185 

Ser Met His Ser Gin Gin He Arg Lys Met Glu His Ala Gly Ala Met 
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Ala Gly Glv Tyr Arg Ser Pro Arg Thr Pro Ser Asp Phe Lys Ala Leu 
210 " 215 220 

Arg Thr Val Ser Val Leu He Gly Ser Phe Ala Leu Ser Trp Thr Pro 
225 230 235 240 

Phe Leu He Thr Gly He Val Gin Val Ala Cys Gin Glu Cys His Leu 
245 250 255 

Tvr Leu Val Leu Glu Arg Tyr Leu Trp Leu Leu Gly Val Gly Asn Ser 
7 260 265 270 

Leu Leu Asn Pro Leu He Tyr Ala Tyr Trp Gin Lys Giu Val Arg Leu 
275 230 2S5 

Gin Leu Tyr His Met Ala Leu Gly Val Lys Lys Val Leu Thr Ser Phe 
290 295 300 

Leu Leu Phe Leu Ser Ala Arg Asn Cys Gly Pro Glu Arg Pro Arg Glu 
305 310 315 320 

Ser Ser Cys His He Val Thr He Ser Ser Ser Glu Phe Asp Gly 
325 330 335 



<210> 222 

<211> 975 

<212> 0NA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> <1)..(972> 

<223> 

<400> 222 AQ 
atg egg ecu cag gac age acc ggg gtc gcg gag etc cag gag ccc ggg «a 
Met Arg Pro Gin Asp Ser Thr Gly Val Ala Glu Leu Gin Glu Pro Gly 
1 5 10 15 



ctg ccg eta acg gac gat gca ccc ccg ggc gec act gag gag ccg gcg 

Leu Pro Leu Thr Asp Asp Ala Pro Pro Gly Ala Thr Glu Glu Pro Ala 

20 25 30 

gec gee gag gca get ggg gcg cca gac cgc gtg ggc tct tta ttt gtt 

Ala Ala Glu Ala Ala Gly Ala Pro Asp Arg Val Gly Sec Leu Phe Val 

35 40 45 

aaa aaa gtg caa gac gtc cat get gta gag att agt gcg ttt cga tgt 

Lys Lys Val Gin Asp Val His Ala Val Glu He Ser Ala Phe Arg Cys 

50 55 SO 

gtg ttc caa atg eta gtt gtt ate cct tgc tta ata tac aga aaa act 

val Phe Gin Met Leu Val val lie Pro Cys Leu lie Tyr Arg Lys Thr 

65 70 75 30 

gqg ttt ata ggc cca aaa ggt caa cga att ttc etc att etc aga gga 

Gly Phe He Gly Pro Lys Gly Gin Arg He Phe Leu He Leu Arg Gly 

85 90 95 

gtc ctt ggt tct acc gec atg atg ctt ata tac tat get tac cag aca 

Val Leu Glv Ser Thr Ala Met Met Leu He Tyr Tyc Ala Tyr Gin . Thr 

100 10S HO 

atg tec etc get gat gec aca gtt ate acg ttt age agt cca gtg ttt 

Met Ser Leu Ala Asp Ala Thr Val lie Thr Phe Ser Ser Pro Val Phe 

115 120 12S 

acg tec ata ttt get tgg ata tgt etc aag gaa aaa tat age cct tgg 

Thr Ser lie Phe Ala Trp lie Cys Leu Lys Glu Lya Tyr Ser Pro Trp 
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130 135 140 

n*t G rt ctt ttc acc gtg ttc aca ate act gga gtg ate ctt ate gtg 

Asp Ala Leu Pne Thr Val Phe Thr lie Thr Gly Val He Leu He Val 

14 S ISO 155 IW 

*n* C r a c-a ttt ttg ttt ggt tec gac act teg ggg atg gaa gaa age 

Arg Pro Phe Leu Phe 5iy Ser Asp Thr Ser Gly Met Glu Glu Ser 



165 



tat tea ggc cac ctt aag gga aca ttc gca gca att gga agt gee gta 

Tyr tar G?y His Leu Lys Gly Thr Phe Ala Ala He Gly Ser Ala Val 

iao 185 

ttt get gca teg act eta gtt ate eta aga aaa atg gga aaa tct gtg 

Phe 111 Ala Ser Thr Leu Val He Leu Arg Lys Met Gly Lys Ser Val 

195 200 

M-r eta aac att tgg tat tat gta gta ctt ggc etc gtt gaa 

Tyr Phe Leu SS III l| Tyr Tyr Val Val Leu Gly Leu Val Glu 



ate ate ate etc tct gta tta gga gag tgg agt ctg cct tac tgt 
sir val Ue At Leu Ser Val Leu Gly Glu Trp Ser Leu Pro Tyr Cys 



225 



— *ort ttt etc ata ttc att ggg etc ttt ggt ttg ggg 

SJ III Asp til Leu Phe lit He Phe lie Gly Leu Phe Gly Leu Gly 
245 "O 

Ata ttt ate aca aaa gca ctt caa ata gaa aaa gca ggg cca 

III S2 Ue Ph? Ue Thr Lys La Lea Gin Ue Glu Lys Ala Gly Pro 



260 



82 e s s a s s c a c s s s s s a 

275 290 zaa 

- t-t-r- rrr aat aat ata cca acg tgg tgg aca gtg ggt ggt get 
III \ll lit III As" Asn S3 Pro Th? Trp Trp Thr Val Gly Gly Ala 
290 295 

» 

etc toe ata' gta gee agt aat gtt gga gcg gec att cgt aaa tgg tac 
Leu Cys Val Val Ala Ser Asn Val Gly Ala Ala lie Arg Lys Trp Tyr 



305 

caa agt tec aaa tga 
Gin Ser Ser Lys 



<210> 223 

<211> 324 

<212> PRT 

<213> Homo sapiens 

<400> 223 



Met Arg Pro Gin Asp Ser Thr Gly Val Ala Glu Leu Gin Glu Pro Gly 
1 5 1° xz> 

Leu Pro Leu Thr Asp Asp Ala Pro Pro Gly Ala Thr Glu Glu Pro Ala 
20 25 

Ala Ala Glu Ala Ala Gly Ala Pro Asp Arg Val Gly Ser Leu Phe Val 
35 40 4:3 

Lys Lys Val Gin Asp Val His Ala Val Glu Ue Ser Ala Phe Arg Cys 
50 55 60 

val Phe Gin Met: Leu val val lie Pre Cys Leu lie Tyr Arg Lys Thr 
65 70 75 

Gly Phe He Gly Pro Lys Gly Gin Arg He Phe Leu He Leu Arg Gly 
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85 90 95 

Val Leu Gly Sec Thr Ala Met Met Leu He Tyr Tyr Ala Tyr Gin Thr 
100 105 110 

Met Ser Leu Ala Asp Ala Thr Val He Thr Phe Ser Ser Pro Val Phe 
115 120 125 

Thr Ser He Phe Ala Trp He Cys Leu Lys Glu Lys Tyr Ser Pro Trp 
130 135 140 

Asp Ala Leu Phe Thr Val Phe Thr He Thr Gly Val He Leu He Val 
145 150 1SS 160 

Ara Pro Pro Phe Leu Phe Gly Ser Asp Thr Ser Gly Met Glu Glu Ser 
165 170 175 

Tvr Ser Gly His Leu Lys Gly Thr Phe Ala Ala He Gly Ser Ala Val 
180 185 190 

Phe Ala Ala Ser Thr Leu Val He Leu Arg Lys Met Gly Lys Ser Val 
195 200 205 

Asp Tyr Phe Leu Ser He Trp Tyr Tyr Val Val Leu Gly Leu Val Glu 
210 215 220 

Ser Val He He Leu Ser Val Leu Gly Glu Trp Ser Leu Pro Tyr Cys 
225 230 235 240 

Gly Leu Asp Arg Leu Phe Leu He Phe He Gly Leu Phe Gly Leu Gly 
245 250 255 

Gly Gin He Phe He Thr Lys Ala Leu Gin He Glu Lys Ala Gly Pro 
260 265 270 

val Ala He Met Lys Thr Met Asp val val Phe Ala Phe He Phe Gin 
- 275 280 295 

He He Phe Phe Asn Asn Val Pro Thr Trp Trp Thr val Gly Gly Ala 
290 295 300 

Leu Cys Val Val Ala Ser Asn Val Gly Ala Ala He Arg Lys Trp Tyr 
305 310 315 320 



Gin Ser Ser Lys 



<210> 224 

<2U> 37 S 

<212> 0NA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(873) 

<223> 

<400> 224 

atg tac aac atg agt gac cat ggt aca ggc ctg ttc ate ct ttg ggt 

Met Tyr Asn Met Ser Asp His Gly Thr Gly Leu Phe He Leu Leu Gly 
1 5 10 IS 

ate cct gga czt gag cag tac cac gtc tgg ate age ate cca tzc tgc 
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lie Pro Gly Leu Glu Gin Tyc His Val Trp lie Ser He Pro Phe Cys 



20 



tta ate tat etc atg get gtc gtg gee aat age ate etc etc tac etc 144 

Leu III Tyr Leu Met Ala Val Val Ala Asn Ser lie Leu Leu Tyr Leu 
35 40 43 

att gtg gta gag eae agt ctt cat gca cce atg ttc ttt ttc ctt tec 

HI Val val Glu His Ser Leu His Ala Pro Met Phe Phe Phe Leu Ser 
55 60 



50 



at -„ rta acc att act gat etc ata ttg tec ace aca tgt gtc ccc aaa 

£1 III Ita III ?f= Asp Leu lie Lea Ser The The Cys Val Pro Lys 
65 ™ 75 

aoc ate ttc toe ttt gtg ttg gac tea get ata ctg ctg gec 

?nr Leu sir 111 P?e Cys Phe Va? Leu Asp Ser Ala He Leu Leu Ala 



85 



rrt aac cac tat atg gee att tgc tea ccc ttg aga tac act 

Set lu III Asp Axg Tyr Met Ala lie Cys Ser Pro Leu Arg Tyr Thr 
100 105 

«. a ,r rrn act ccc aaa acc att gtc aaa* att get gtg gga ata tgt 

T „r Ill Leu Thr Pro 2" Thr lie Val Lys lie Ala Val Gly He Cys 

120 1 ^ 



145 



s as e s a £ s s s c s s s s s a 

1S5 170 

r,„A ttt tat att ccc ate atg acg gtg atg aca gac gtg ate etc 

Cys lly Phe Cys £S Pro lie Me? Thr Val Met Thr Asp Val He Leu 



130 



att act ate tec tac acc etc ate etc tgt get gtc ttt tgc etc ccc 

Ue Ala Val Ser Tyr Thr Leu He Leu Cys Ala Val Phe Cys Leu Pro 

ig 5 200 ZU3 

rr .f r*a „« occ cat cag aag gec ctt tgc tec tgt ggt tec cat gtc 

g" Cp £a Arg Sin Lyf Ala Leu Cys Ser Cys Gly Ser His Val 

210 21S 220 

tat gtt ate etc ata ttc tat ata cca gca ttc ttc tec att ctt gec 

Cys III He Leu He Phe Tyr He Pro Ala Phe Phe Ser' He Leu Ala 
230 



225 



192 



240 



238 



336 



384 



cgt 4 32 



rtr cca aat ttc tgt gtt ttt gtc cca tgt gtt ttc ctt gtg aac cgt 
Phe Arg Ser Phe Cys ?al Phe Val Pro Cys Val Phe Leu Val Asn Arg 
130 135 140 

tta 'ccc ttc tgc agg aca cat ate att tct cac aca tac tgt gag cac 4 30 

Leu Pro Phe Cys A^g Thr His lie He Ser His Thr Tyr Cys Glu Hij 
150 155 1 



528 



576 



624 



672 



720 



769 



916 



cat tac ttt ggg cat aat gtc cct cat acc ttt cat att atg ttt gee 
Ts Cys Phe Gly His Asn Val Pro His Thr Phe His lie Met Phe Ala 
245 "0 

aac ctt tat qta ate att cca cct get etc aac tct att gtc tac aga 
tin Leu Tyr Val Ue lie Pro Pro Ala Leu Asn Ser lie Val Tyr Arg 
260 265 

S S S 5 S JS S S K S S £ i SS S S *" 

275 280 



ggg tec cag tga 
Gly Ser Gin 
290 



<210> 225 

<211> 291 " 

<212> PRT 

<213> Homo sapiens 

<4Q0> 225 



876 



Page 132 



WO 03/089583 



1SU 200 PCT FINAL- ST25 
Met Tyr Asn Met Ser Asp His Gly Thr Gly Leu Phe He Leu Leu Gly 

He Pro Gly Leu Glu Gin Tyr His Val Trp He Ser He Pro Phe Cys 
20 25 30 

Leu lie Tyr Leu Met Ala Val Val Ala Asn Ser lie Leu Leu Tyr Leu 
35 40 45 

lie val Val Glu His Ser Leu His Ala Pro Met Phe Phe Phe Leu Ser 
50 55 60 

Met Leu Ala He Thr Asp Leu lie Leu Ser Thr Thr Cys Val Pro Lys 
65 70 75 

Thr Leu Ser He Phe Cys Phe Val Leu Asp Ser Ala lie Leu Leu Ala 
85 90 9^ 

Met Ala Phe Asp Arg Tyr Met Ala He Cys Ser Pro Leu Arg Tyr Thr 

inn 105 A1U 



Thr He Leu Thr Pro Lys Thr lie Val Lys lie Ala Val Gly He Cys 
115 120 125 

Phe Arg Ser Phe Cys Val Phe Val Pro Cys Val Phe Leu Val Asn Arg 
130 135 140 

Leu Pro Phe Cys Arg Thr His He He Ser His Thr Tyr Cys Glu His 
14 5 150 . 135 

He Gly Val Ala Gin Leu Ala Cys Ala Asp He Ser He Asn lie Trp 

165 170 1 3 

Cys Gly Phe Cys Val Pro He Met Thr Val Met Thr Asp Val He Leu 

iao 185 190 

He Ala Val Ser Tyr Thr Leu He Leu Cys Ala Val Phe Cys Leu Pro 
" 195 200 205 

ser Gin Asp Ala Arg Gin Lys Ala Leu Cys ser Cys Gly Ser His val 
210 215 220 

Cys val lie Leu He Phe Tyr He Pro Ala Phe Phe Ser lie Leu Ala 

22S 230 235 

His Cys Phe Gly His Asn Val Pro His Thr Phe His lie Met Phe Ala 
24S 250 

Asn Leu Tyr Val He He Pro Pro Ala Leu Asn Ser lie Val Tyr Arg 
260 265 2 

He Lys Thr Lys Gin He Gin Asn Arg He Leu Leu Leu Phe Pro Lys 
275 280 285 



Gly Ser Gin 
290 



<210> 225 
<21i> 1949 
<212> DNA 
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240 
3G0 
360 
420 



16U 200 PCT FINAL. ST25 

<213> Homo sapiens 
<220> 

<221> CDS 

<222> (420) . . (1164) 

<223> 

<400> 226 

agaggggcgg gacttctccg ggtcaaggcc aggtctcttc cctgctcggt gctatgttcc 60 

tgttccacgg ggtggcgggt cctgggaggg agaagcccag acccagtgga cactgacatt 120 

gtctctcgct gttcccagcc ttttccaggc gtgtgactta atccgtttcc acagccagac 

cttttctccg tgagttcctc agccaggact gctgccatgc cggtgactgt tacccaccca 

accgtcacga ccaccatgcg gtcccccacc gtcgtagggt cctctagggc cctgacccag 

cccctgggcc tcctccgcct gctgcagctg gtgtccacct gcgtggccct gtcactggtg 

gccagcgtgg gcgcctggaa ggggcctatg ggtaactggt ccatgttcac ctagtgtttc 

tgccttgcc atg acc ctg gee ate etc etc gtg gag ctg ggc ggc tec cag 471 
Met Thr Leu Val He Leu Leu Val Glu Leu Gly Gly Sec Gin 
1 5 10 

gee cgc ttc ccc ttg ttt tgg cgc aac ttc ccc ate acc ttt gee tgc 519 
A'a Acq Phe Pro Leu Phe Trp Arg Asn Phe Pro lie Thr Phe Ala Cys 
li 20 25 30 

tat gcg gee etc ttg tgc etc teg gee tec ate ate tac ccc acc ace 
Tyr Ala Ala Leu Leu Cys Leu Ser Ala Ser He Tie Tyr Pro Thr Thr 
35 40 45 

tac ttg cag ttc ctg tec cac ggc cgt tec cgc gac cac gec ate gec 
Tvr Leu Gin Phe Leu Ser His Gly Arg Ser Arg Asp His Ala lie Ala 
Y SO 55 60 

gec ate gtc ttc tct ggc ate gec tgt gtg get tac gec acc gaa gta 
Ala He Val Phe Ser Gly He Ala Cys Val Ala Tyr Ala Thr Glu Val 
65 70 75 

acc tgg acc egg gec egg ccc ggc gag ate act gac tac atg gee tec 
Thr Trp Thr Arg Ala Arg Pro Gly Glu He Thr Asp Tyr Met Ala Ser 
80 .85 90 

gag ctg ggg ctg ctg aag gtg ctg gag acc ttc gtg gec tgc etc ate 759 
Glu Leu Gly Leu Leu Lys Val Leu Glu Thr Phe Val Ala Cys Leu He 
95 " " 100 105 HO 

ttc gtg ttc ate aat age ccc tac gtg cac cac aac egg ccg gec ctg 807 
Phe Val Phe He Asn Ser Pro Tyr Val Tyr His Asn Arg Pro Ala Leu 
- US 120 125 

gag tgg tgg gtg gcg gtg tac gec etc tgc ttc gtc ctg gcg gec etc 
Glu Trp Trp Val Ala Val Tyr Ala Leu Cys Phe Val Leu Ala Ala Leu 
130 135 140 

act ate cto ctg age ctg ggg cac tgc acc aac atg ctg ccc ate cgc 
Thr He Leu Leu Ser Leu Gly His Cys Thr Asn Met Leu Pro He Arg 
145 ISO 155 

ttc ccc agt ttc ctg ttg ggg ctg gec ttg ctg tec gtc etc etc tat 
Phe Pro Ser Phe Leu Leu Gly Leu Ala Leu Leu Ser Val Leu Leu Tyr 
160 165 170 

gec act gec ctt gtc etc tgg ccc etc tac cag ttc aac gag aag tat 
Ala Thr Ala Leu Val Leu Trp Pro Leu Tyr Gin Phe Asn Glu Lys Tyr 
175 180 135 190 

ggt gtc cag. ccc tgg cag acg aga gat gtg age tgc age gac aga aac 
Gly val Gin Pro Trp Gin Thr Arg Asp Val Ser Cys Ser Asp Arg Asn 
195 200 205 

ccc tac ctt gtg tgt ate tgg gac cgc cga ctg get gtg acc aac ctg 
Pro Tyr Leu Val Cys He Trp Asp Arg Arg Leu Ala Val Thr Asn Leu 
210 215 220 

acg gee gtc aac ttg ctg gec tat gtg ggc gac ccg gtg tac tct gec 1143 
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Thr Ala Val Asn Leu Leu Ala Tyr Val Gly Asp Leu Val Tyr Ser Ala 
225 230 235 

cac ctg gtt ttt gtc aag gtc taagactccc aaagggcccc gtttgcctct 
His Leu Val Phe Val Lys Val 
240 245 

ccaacctctt catcctgccc ccgctgagtt ttctttattg agtattcatt tcctgggttt 
tcctctcccc tatctcccct cctccccttt tctttccttc ccaattcatc gcactccccc 
agctctctga tgtatgttct tccctttcct ctgctgtttc cttcttgttt tgttctgttg 
cccacaacct gttttcaccc gtttctcttc ttccactctc tcttttgttt cxttcctctc 1434 
aattcttttc taggtttcct gttggttttc ttatctgcct atttcccgac catcttctcc 1494 
tatttcctgg ggagccctga ggcttttctt ctcctgcccc caagcacctc cagcggtgat 
gagctccaca cccccacacc cattgcagct gtggcgccac gtcctcccaa ggggccttct 
gcccgccccc gccctagctg cgccttagtc agtgtgtact tgtgtgtgtt tgggggagtg 
ggaatcgggc cccctttctc ccagtggagg aaggtgtgct gtgcacctcc cctttaaatt 
aaaaaaaatg tatgtatctc tggaagtcaa taatttccag tgagcgggag gcttcaagcg 
cagaccctgg gtccctagac ctcgcctagc actctgcctu gccagagatt ggccccagaa 
tttgtgccag acttacagaa aacccactgc ctagaggcca tcttaaagga agcaatggat 
ggatcccttt catcccaact gttcttcgcg gtatc 

<210> 227 

<211> 245 

<212> PRT 

<213> Homo sapiens 

<400> 227 

Met Thr Leu Val He Leu Leu Val Glu Leu Gly Gly Ser Gin Ala Arg 
L 5 10 15 

Phe Pro Leu Phe Trp Arg Asn Phe Pro lie Thr Phe Ala Cys Tyr Ala 
20 25 J° 

Ala Leu Leu Cys Leu Ser Ala Ser He lie Tyr Pro Thr Thr Tyr Leu 
35 . 40 45 

Gin Phe Leu Ser His Gly Arg Ser Arg Asp His Ala lie Ala Ala He 
SO. ss 60 

Val Phe Ser Gly He Ala Cys Val Ala Tyr Ala Thr Glu Val Thr Trp 
65 75 80 

Thr Arg Ala Arg Pro Gly Glu He Thr Asp Tyr Met Ala Ser Glu Leu 
85 90 93 

Gly Leu Leu Lys Val Leu Glu Thr Phe Val Ala Cys Leu lie Phe Val 
100 1° 5 110 

Phe He Asn Ser Pro Tyr Val Tyr His Asn Arg Pro Ala Leu Glu Trp 
115 120 125 

Trp Val Ala Val Tyr Ala Leu Cys Phe Val Leu Ala Ala Leu Thr lie 
130 135 140 

His Cys Thr Asn Met Leu Pro lis Arg Phe Pro 



Leu Leu Ser Leu Gly 
145 150 



155 160 
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Ser Phe Leu Leu Gly Leu Ala Leu Leu Ser Val Leu Leu Tyr Ala Thr 
165 170 175 

Ala Leu Val Leu Trp Pro Leu Tyr Gin Phe Asn Glu Lys Tyr Gly Val 
180 185 190 

Gin Pro Trp Gin Thr Arg Asp Val Ser Cys Ser Asp Arg Asn Pro Tyr 
19S 200 205 

Leu Val Cys He Trp Asp Arg Arg Leu Ala Val Thr Asn Leu Thr Ala 
210 215 220 

Val Asn Leu Leu Ala Tyr Val Gly Asp Leu Val Tyr Ser AlaHis Leu 
225 230 235 240 



Val Phe Val Lys Val 
245 



<210> 


223 


<211> 


2980 


<212> 


DNA 


<213> 


Homo sapiens 


<220> 




<221> 


CDS 


<222> 


(213) {2336) 


<223> 




<400> 


223 


cccagagacc caggccgcgg 



ctg gcc ccc cca gaa gcc ccc cag gtg ctg ggc ggc ccc tec gtg tct 
Leu val Pro Pro Glu Ala Pro Gin Val Leu Gly Gly Pro Ser Val Ser 
120 125 130 135 



:tggcagg cgtttcagag egtcagagge tgeggatgag 60 

cagacttgga ggactccagg ccagagacta ggctgggcga agagtcgagc gtgaaggggg 120 

ctccgggcca gggtgacagg aggegtgett gagaggaaga agttgacggg aaggccagtg 180 

egaeggcaaa tetegtgaac cttgggggac ga atg etc agg atg egg gtc ccc 233 
y yy Met Leu Arg Met Arg Val Pro 

1 5 

acc etc etc gtc etc etc ttc tgc ttc aga ggg aga gca ggc ccg teg 281 
Ala Leu Leu Val Leu Leu Phe Cys Phe Arg Gly Arg Ala Gly Pro Ser 
- 10 IS 20 

ccc cat ttc ctg caa cag cca gag gac ctg gtg gtg ctg ctg ggg gag 329 
Pro His Phe Leu Gin Gin Pro Glu Asp Leu Val Val Leu Leu Gly Glu 
25 30 35 

gaa gcc egg ctg ccg tgt get ctg ggc gcc tac tgg ggg eta gtt cag 377 
Glu Ala Arg Leu Pro cys Ala Leu Gly Ala Tyr Trp Gly Leu Val Gin 
40 45 50 55 

tgg act aag agt ggg ctg gcc eta ggg ggc caa agg gac eta cca ggg 42 S 

Trp Thr Lys Ser Gly Leu Ala Leu Gly Gly Gin Arg Asp Leu Pro Gly 
60 65 . 70 

tag tec egg tac tgg ata tea ggg aat gca gcc aat ggc cag cat gac 473 
Trp Ser Arg Tyr Trp He Ser Gly Asn Ala Ala Asn Gly Gin His Asp 
7 5 90 85 

etc cac att agg ccc gtg gag eta gag gat gaa gca tea tat gaa tgt 
Leu His lie Arg Pro Val Glu Leu Glu Asp Glu Ala Ser Tyr Glu Cys 
90 95 100 

cag get aca caa gca ggc etc cgc tec aga cca gcc caa ctg cac gtg 569 
Gin Ala Thr Gin Ala Gly Leu Arg Ser Arg Pro Ala Gin ueu Has Val 
105 HO 115 



521 



617 
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eta qtt get gga gtt cct gcg aac ctg aca tgt egg age cgt ggg gat 565 

Leu Val Ala Gly Val Pro Ala Asn Leu Thr Cys Axg Ser Axg Gly Asp 

140 I 45 150 

acc cgc cct acc cct gaa ttg ctg tgg ttc cga gat ggg gtc ctg ttg 713 

*la A-g Pro Thr Pro Glu Leu Leu Trp Phe Arg Asp Gly Val Leu Leu 

155 160 165 



cat cca gec acc ttc cat cag acc ctg ctg aag gaa ggg acc cct ggg 
Aso Gly Ala Thr Phe His Gin Thr Leu Leu Lys Glu Gly Thr Pro Gly 
170 175 I 80 

tea Qtg gag age acc tta acc ctg acc cct ttc age cat gat gat gga 
Ser Val Glu Ser Thr Leu Thr Leu Thr Pro Phe Ser Has Asp Asp Gly 



185 



190 



761 



ao9 



857 



rrr-r *cc ttt Qtc tgc egg gec egg age cag gec ctg ccc aca gga aga 

lit Thr Phe £l C% Arg Ala Arg Ser Gin Ala Lea Pro Thr Gly Arg 

200 205 

aac aca get ate aca ctg age ctg cag tac ccc cca gag gtg act ctg 

lt 9 jVr III He Thr Leu Ser Leu Gin Tyr Pro Pro Glu Val Thr Leu 

tct act teg cca cac act gtg cag gag gga gag aag gtc att etc ctg 
Ser Ala Ser Pro His Thr Val Gin Glu Gly Glu Lys Val lie Phe Leu 
235 240 245 

tgc cag gee aca gec cag cct cct gtc aca ggc tac agg tgg gca aaa 
Cys Gin Ala Thr Ala Gin Pro Pro Val Thr Gly Tyr Arg Trp Ala Lys 

qgg ggc tct ccg gtg etc ggg gec cgc ggg cca agg tta gag gtc gtg 
Gly Gly Ser Pro Val Leu Gly Ala Arg Gly Pro Arg Leu Glu Val val 
265 270 27S 

gca gac gee teg ttc ctg act gag ccc gtg tec tgc gag gtc age aac 
Ala Asp lla Ser Phe Leu Thr Glu Pro Val Ser Cys Glu Val Ser Asn 
280 285 290 295 

gec gtg ggt age gee aac cgc agt act gcg ctg gat gtg ctg ttt ggg 
Ala Val Gly Ser Ala Asn Arg Ser Thr Ala Leu Asp Val. Leu Phe Gly 
300 305 310 

ccg att ctg cag gca aag ccg gag ccc gtg tec gtg gac gtg ggg gaa 1193 
Pro lie Leu Gin Ala Lys Pro Glu Pro Val Ser Val Asp Val Gly Glu 
315 320 325 

gac get tec ttc age tgc gee tgg cgc ggg aac ccg ctt cca egg gta 1241 
Lp Ala Ser Phe Ser Cys Ala Trp Arg Gly Asn Pro Leu Pro Arg Val 
330 335 340 

acc tgg acc cgc cgc ggt ggc gcg cag gcg ctg ggc tct gga gee aca 1239 
Thr Trp Thr Arg Arg Gly Gly Ala Gin Val Leu Gly Ser Gly Ala Thr 
345 350 355 

ctg cgt ctt ccg teg gtg ggg ccc gag gac gca ggc gac tat gtg tgc 1337 
Leu £xg Leu Pro Ser Val Gly Pro Glu Asp Ala Gly Asp Tyr Val Cys 
360 365 370 375 



905 



953 



1001 



1049 



1097 



1145 



aga get gag get ggg eta teg ggc ctg egg ggc ggc gee gcg gag get 1385 

Arg Ala Glu Ala Gly Leu Ser Gly Leu Axg Gly Gly Ala Ala Glu Axa 
380 385 390 

egg ctg act gtg aac get ccc cca gca gtg acc gec ctg cac tct gcg 14 33 

Arg Leu Thr Val Asn Ala Pro Pro Val Val Thr Ala Leu His Ser Ala 
* 395 400 405 

cct gec ttc ctg agg ggc cct get cgc etc cag tgt ctg gtt ttc gec 

Pro Ala Phe Leu Arg Gly Pro Ala Arg Lau Gin Cys Leu Val Phe Ala 
410 415 420 

tct ccc gec cca gat gec gtg gtc tgg tct tgg gat gag ggc ttc. ctg 

Ser Pro Ala Pro Asp Ala Val Val Trp Ser Trp Asp Glu Gly Phe Leu 
425 430 435 

gag gcg ggg teg cag ggc egg ttc ctg gtg gag aca ttc cct gee cca 

III 111 Gly Ser Gin Gly Arg Phe Leu Val Glu Thr Phe Pro Ala Pro 

440 445 450 455 
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gag age cgc ggg gga ctg ggc ccg ggc ctg ate 
Glu Ser Arg Gly Gly Leu Gly Pro Gly Leu He 
460 465 

ccg ggg acc <=ag gag tct gac etc age agg age 
Ser Gly Thr Gin Glu Ser Asp Phe Ser Arg Ser 
475 480 

egg aac egg ctg ggc gag gga ggt gee cag gec 
Arg Asn Arg Leu Gly Glu Gly Gly Ala Gin Ala 
490 495 

gac ttg ctg ccc act gtg egg ata gtg gee gga 
Asp Leu Leu Pro Thr Val Arg He Val Ala Gly 
505 510 

aca act etc ctt atg gtc ate act ggg gtg gee 
Thr Thr Leu Leu Met Val He The Gly Val Ala 
520 525 530 

cac age aag gee tea gee tct ttc tec gag caa 
H<s Ser Lys Ala Ser Ala Ser Phe Ser Glu Gin 
540 545 

ate cct ggc age age gac ggc tec agt tea cga 
He Pro Gly Ser Ser Asp Gly Ser Ser Ser Arg 
555 560 

gag aca ggc age cgc gag gac egg ggc ccc att 
Glu Thr Gly Ser Arg Glu Asp Arg Gly Pro He 
570 575 

agt gat ctg gtt ctg gag gag aaa ggg act ctg 
Ser Asp Leu Val Leu Glu Glu Lys Gly Thr Leu 
585 590 

ace aac ggt tac tac aag gtc cga gga gtc agt 
Thr Asn Gly Tyr Tyr Lys Val Arg Gly Val Ser 
600 60S 610 

ggc gaa gee cct gga gga ggt etc ttc ctg cca 
Gly Glu Ala Pro Gly Gly Gly Leu Phe Leu Pro 
620 625 

ggg ccc cca ggg ace cct acc ttc tat gac ttc 
Glv Pro Pro Gly Thr Pro Thr Phe Tyr Asp Phe 
63S 640 

atg gtc ccc ccc tgc aga ctt tac aga gee agg 
Met Val Pro Pro Cys Arg Leu Tyr Arg Ala Arg 
550 655 

aca ccc cac cct cga get ttc acc age tac ate 
Thr Pro His Pro Arg Ala Phe Thr Ser Tyr He 
665 670 

ggg ccc cca gat ctg gee ccc ggg act ccc ccc 
Gly Pro Pro Asp Leu Ala Pro Gly Thr Pro Pro 
630 635 690 

ttc ccc aca cct age cac ccg cgt etc cag act 
Phe Pro Thr Pro Ser His Pro Arg Leu Gin Thr 
700 705 

ccaatggaag agtcctggga tctccaactt gecataatgg 

gecaggacaa gttggcgacc ttactcctcc aaaactgaac 

ttacatttgt caggagcatt tgtatacagt cagctcagcc 

gagcaacatg gccacccaat atgcccacct attccccggt 

caggtaggee ctttgaggag agatggggac agggcagtgg 

ggatggaagt tgtttctagc cactgaaaga agatacttca 

aggaaaggta gcataggata gatgaagatg aagagcatac 



tct gtg eta cac att 1525 
Ser Val Leu His He 
470 

ttt aac tgc agt gee 1673 
Phe Asn Cys Ser Ala 
485 

age ctg ggc cgt aga 1721 
Ser Leu Gly Arg Arg 
500 

gtg gee get gee acc 1769 

Val Ala Ala Ala Thr 

515 

etc tgc tgc tgg cgc 1817 
Leu Cys Cys Trp Arg 
535 

aag aac ctg atg cga 18 S5 

Lys Asn Leu Met Arg 
550 

ggt cct gaa gaa gag 1913 
Gly Pro Glu Glu Glu 
565 

gtg cac act gac cac 1961 
val His Thr Asp His 
530 

gag acc aag gac cca 2009 

Glu Thr Lys Asp Pro 

595 

gtg age ctg age ctt 2057 
val Ser Leu Ser Leu 
615 

cca ccc tec ccc ctt 2105 
Pro Pro Ser Pro Leu 
630 

aac cca cac ctg ggc 2153 
Asn Pro His Leu Gly 
645 

gca ggc tat etc acc 2201 
Ala Gly Tyr Leu Thr 
660 

aaa ccc aca tec ttt 2249 

Lys. Pro Thr Ser Phe 

67S 

ttc cca tat get gee 2297 
Phe Pro Tyr Ala Ala 
695 

cac gtg tgacatcttt 2346 
His Val 



attgttctga 


tttctgagga 


2406 


acaaggggag 


ggaaagatca 


2466 


aaaggagatg 


ccccaagtgg 


2526 


gtaaaagaga 


ttcaagatgg 


2586 


gtgttgggag 


tttggggccg 


2646 


agatgaccat 


ctgeattgag 


2706 


caggccccac 


cctggctctc 


27 66 
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cctgagggga actttgctcg gccaatggaa acgcagccaa gatggccata tactccctag 2826 

gaacccaaga tggccaccat cttgatttta ctttccttaa agactcagaa agacttggac 2886 
ccaaggagtg gggatacagt gagaattacc actgttgggg caaaatattg ggataaaaat 294 6 

2980 

atttatgttt aataataaaa aaaagtcaaa gagg 

<210> 229 

<211> 708 

<212> PRT 

<213> Homa sapiens 

<400> 229 

Met Leu Arg Met Arg vai Pro Ala Leu Leu Val Leu Leu Phe Cys Phe 
1 5 10 . 15 

Arg Gly Arg Ala Gly Pro Ser Pro His Phe Leu Gin Gin Pro Glu Asp 
20 25 

Leu Val val Leu Leu Gly Glu Glu Ala Arg Leu Pro Cys Ala Leu Gly 
35 40 4b 

Ala Tyr Trp Gly Leu Val Gin Trp Thr Lys Ser Gly Leu Ala Leu Gly 
50 55 

Gly Gin Arg Asp Leu Pro Gly Trp Ser Arg Tyr Trp He Ser Gly Asn 
65 70 

Ala Ala Asn Gly Gin Kis Asp Leu His lie Arg Pro Val Glu Leu Glu 



85 



Asp Glu Ala Ser Tyr Glu Cys Gin Ala Thr Gin Ala Gly Leu Arg Ser 
100 105 

Arg Pro Ala Gin Leu His Val Leu Val Pro Pro Glu Ala Pro Gin Val 
1L5 120 iZ5 

Leu Gly Gly Pro Ser Val Ser Leu Val Ala Gly Val Pro Ala Asn Leu 
130 I 35 1 

Thr Cys Arg Ser Arg Gly Asp Ala Arg Pro Thr Pro Glu Leu Leu Trp 

145 150 155 

P ne Arg Asp Gly val Leu Lau Asp Gly Ala Thr Phe His Gin Thr Leu 

165 110 1 

Leu Lys Glu Gly Thr Pro Gly Ser Val Glu Ser Thr Leu Thr Leu Thr 
180 185 190 

Pro Phe Ser His Asp Asp Gly Ala Thr Phe Val Cys Arg Ala Arg Ser 
195 200 20:> 

Gin Ala Leu Pro Thr Gly Arg Asp Thr .Ala He Thr Leu Ser Leu Gin 
210 215 220 

Tyr Pro Pro Glu Val Thr Leu Ser Ala Ser Pro His Thr Val Gin Glu 
225 230 235 

Gly Glu Lys Val lie Phe Leu Cys Gin Ala Thr Ala Gin Pro Pro Val 
245 250 
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Thr Gly Tyr Arg Trp Ala Lys Gly Gly Ser Pro Val Leu Gly Ala Arg 
Y 260 265 270 

Gly Pro Arg Leu Glu Val Val Ala Asp Ala Ser Phe Leu Thr Glu Pro 
275 280 



val Ser Cys Glu val Ser Asn Ala Val Gly Ser Ala Asn Arg Ser Thr 
290 295 300 

Ala Leu Asp val Leu Phe Gly Pro lie Leu Gin Ala Lys Pro Glu Pro 
305 . 310 315 

val Ser Val Asp Val Gly Glu Asp Ala Ser Phe Ser Cys Ala Trp Arg 
Gly Asn Pro Leu Pro Arg Val Thr Trp Thr Arg Arg Gly Gly Ala Gin 



340 



val Leu Gly Ser Gly Ala Thr Leu Arg Leu Pro Ser Val Gly Pro Glu 



355 



A3 p Ala Gly Asp Tyr val Cys Arg Ala Glu Ala Gly Leu Ser Gly Leu 
370 . 375 

Rrg G ly Gly Ala Ala Glu Ala Arg Leu Thr val Asn Ala Pro Pro val 



385 



val Thr Ala Leu His Ser Ala Pro Ala Phe Leu Arg Gly Pro Ala Arg 



405 



Leu Gin Cys Leu Val Phe Ala Ser Pro Ala Pro Asp Ala Val Val Trp 
420 

Ser Trp Asp Glu Gly Phe Leu Glu Ala Gly Ser Gin Gly Arg Phe Leu 



43S 



val Glu Thr Phe Pro Ala Pro Glu Ser Arg Gly Gly Leu Gly Pro Gly 



4 SO 



Leu lie ser Val Leu His He Ser Gly Thr Gin Glu Ser Asp Phe Ser 
465 «™ 475 

Arg Ser Phe Asn Cys Ser Ala Arg Asn Arg Leu Gly Glu Gly Gly Ala 



485 



Sin Ala Ser Leu Gly Arg Arg Asp Leu Leu Pro Thr Val Arg lie Val 
500 303 

Ala Gly val Ala Ala Ala Thr Thr Thr Leu Leu Met Val He Thr Gly 



515 



val Ala Leu Cys Cys Trp Ar, His Ser Lys Ala Ser Ala Ser Phe Ser 



530 



535 540 



Glu Gin Lys Asn Leu Met Arg He Pro Gly Ser Ser Asp Gly Ser Ser 



545 



550 



Ser Arg Gly Pro Glu Glu Glu Glu Thr Gly Ser Arg Glu Asp Ar, Gly 
565 
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Pro He Val His Thr Asp His Ser Asp Leu Val Lea Glu Glu Lys Gly 
590 585 

Thr Leu Glu Thr Lys Asp Pro Thr Asn Gly Tyr Tyr Lys Val Arg Gly 
595 600 bui 



Val Ser 



val Ser Leu Ser Leu Gly Glu Ala Pro Gly Gly Gly Leu Phe 

610 6" S20 

Leu Pro Pro Pro Ser Pro Leu Gly Pro Pro Gly Thr Pro Thr Phe Tyr 
625 *"*" J 

Asp Phe Asn Pro His Leu Gly Her Val Pro Pro Cys Arg Leu Tyr Arg 
64 5 

Ala Arg Ala Gly Tyr Leu Thr Thr Pro His Pro Arg Ala Phe Thr Ser 



660 



• Tyr lie Lys Pro Thr Ser Phe Gly Pro Pro Asp Leu Ala Pro Gly Thr 
675 

Pro Pro Phe Pro Tyr Ala Ala Phe Pro Thr Pro Ser His Pro Arg Leu 
690 695 



Gin Thr His Val 
705 



<210> 230 

<211> 5189 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (887).. (2974) 
<223> 



cgcgc^c? tcccccctca gacaactcgc cccccgccct ccgcccccct ccacgcaatt: 
ccgaaagagc agaagaaaga gaaggagaac aggaaaagaa gagctagtaa gcgagagcga 
gagcacagaa aagaaaaaaa aaagccttaa gaggaccgaa ggggaggaaa ggaaaaggac 
ggacaaccac aaaacgcagc gattgcggaa attttccagc gccattggct gggcagcgtg 
agtccttcgg tcgggcgtga tttcagcacc gggggaactg gacagcacct cggggggac- 
tctgggcaac ccgcaaccac agcaagaact ccaccagcag cctcaacaac agaagccgcg 
gaaaaccctg ctttgcatc* gagaggcaag gtcagtccga cgcacagcca tgcacaggca 
gcgcgcctgt actacgctgc aaaccctctg cttgtttccc taacatgcac ttgcttctaa 
ttactagcat tgtrtcattt ctgatcagtg aagaccagta gatgagattc tgtaagggtg 
taccrttaat tcatangtat atatttaact tctttttctg twtttttaa agtgttgtgg 
gggagtgggg trtttttcct ictttttttt tttttttttt ttetttgcct gccttgcact 
acgtgcctgg atagtttgtg gacacaacta ctgactggcg tcrgggctac tgcagcgcgg 
ggggg^tagg gaggaaggaa tccaccccca cccccccaaa eccttttctt ctcctttcct 
ggcttcggac attggagcac taaatgaact tgaattgtgt c^gtggcgag caggatggtc 
geegttactt tgtgacgaga tcggggatga attgctcgct ttaaaa acg ctg ctt 
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1 



tna at* ctg ttg ctg gag acg tct ctt tgt ttt gcc get gga aac gtt 

El lie Leu Leu Leu III Thr Ser Leu Cys Phe Ala Ala Gly Asa Val 

5 10 15 

aca ggg gac get tgc aaa gag aag ate tgt tec tgc aat gag ata gaa 

Thr Sly Asp Val Cys Lys Glu Ly S He Cys Ser Cys Asn Gi u He Glu 
20 2S 

aaa aac eta cac gta gac tgt gaa aaa aag ggc ttc aca age ctg cag 

lly Isp Leu His Val Lp Cys Glu Lys Lys Gly Phe Thr Ser Leu Gin 

mt ttc act gcc ccg act tec cag ttt tac cat tta ttt ctg cat ggc 

Arg Phe Thr Ala Pro Thr Ser Gin Phe Tyr His Leu Phe Leu Hxs Gly 

55 60 03 

• tee etc act cga ctt ttc cct aat gag ttc get aac ttt tat aat 

HI Ser Leu Thr Arg Leu Phe Pro As. Glu Phe Ala Asn Phe Tyr Asa 



S 5S £ 2 K » « - - SS 2 SS & 52 52 p=o 

90 95 



85 



gj a £ a as a a 2 si e e a s s e e 



100 



105 



a , r tet t tt caa aag cag act ttt ctg ggg ctg gac gat 
£ Lys lit Lys III ^ 2g LyI Gin Thr Phe Leu Gly Leu Asp Asp 



120 



~~ tat etc caa act gat ttt aat tta tta cga gat ata gac ccg 

III So Syr Leu Gin Ala Lp Phe Asn Leu Leu Arg Asp lie Asp Pro 
^35 140 

aj s s s 5 a e a = « 22 = s s a s 

150 I 55 X ' 

c e s s s s s s e a e s s a s a 



165 



170 175 

acc cac etc gac etc egg ggt aac agg ctg aaa acg ctg ccc tat gag 
Thr His Leu Asp Leu Arg Gly Asn Arg Leu Lys Thr Leu Pro Tyr Glu 
160 - 185 

st; e s a e s s s s s a'ss a e c s 

200 205 

E S S E S S 5 E S = 2 2 E I S 2 

215 220 ^ 3 

e e s e a s: e a a s s a s s a s 

230 235 

e s s s a IK e c e s e s s r. a s 

245 250 255 

tta tat cct ttg aaa aac cga gtg gat tct agt etc ccg gcg ccc cct 
III cys Pro HI Lys Asn Arg val Asp Ser Ser Leu Pro Ala Pro Pro 
260 265 



E E K S £ E E E jjj IS E E S = E 

230 285 

S E E E S E E S S E E E E E E E 

295 3QO 
ggt aca aag ate cca ggc aac tgg cag ate aaa ate aga ccc aca gca 
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991 



1039 



1087 



1135 



1133 



1231 



1279 



1327 



1375 



1423 



1471 



1519 



1567 



1615 



1S63 



1711 



1759 



1807 
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Glv Thr Lys Xle Pro Gly Asn Ttp Gin lie Lys lie Arg Pro Thr Ala 
y 310 315 320 

gcg ata gcg acg ggt age tec agg aac aaa ccc tta get aac agt tta 
Ala He A 1 a Thr Gly Ser Ser Arg Asn Lys Pro Leu Ala Asn Ser Leu 
325 ' 330 335 

ccc tgc cct ggg ggc tgc age tgc gac cac ate cca ggg teg ggt tta 
Pro Cys Pro Gly Gly Cys Ser Cys Asp His Xle Pro Gly Ser Gly Leu 



1903 



1951 



340 



345 ~ ' * 350 355 

aag atg aac tgc aac aac agg aac gtg age age ttg get gat ttg aag 

Lys Met Asn Cys Asn Asn Arg Asn val Ser Ser Leu Ala Asp Leu Lys 
360 365 370 

ccc aag etc tct aac gtg cag gag ctt ttc eta cga gat aac aag ate 
Pro Lys Leu Ser Asn Val Gin Glu Leu Phe Leu Arg Asp Asn Lys He 
380 385 



375 



440 



eta aac atg gag tac aac get ate cag etc ate etc ccg ggc act ttc 
Leu Asn 111 Glu Tyr Asn Ala lie Gin Leu He Leu Pro Gly Thr Phe 

4 60 4 65 



455 



aat gee atg ccc aaa ctg agg ate etc att etc aac aac aac ctg ctg 
Asn Ala Met Pro Lys Leu Arg He Leu He Leu Asn Asn Asn Leu Leu 

475 480 



470 



agg tec ctg cct gtg gac gtg ttc get ggg gtc teg etc tct aaa etc 
Arg Ser Leu Pro Val Asp Val Phe Ala Gly Val Ser Leu Ser Lys Leu 
485 490 495 

aac ctg cac aac aat tac ttc atg tac etc ccg gtg gca ggg gtg ctg 
Ser Leu His Asn Asn Tyr Phe Met Tyr Leu Pro Val Ala Gly Val Leu 
500 S05. 310 515 

gac cag tta ace tec ate ate cag ata gac etc cac gga aac ccc tgg 
Asp Gin Leu Thr Ser He lie Gin He Asp Leu His Gly Asn Pro Trp 
520 525 530 

gag tgc tec tgc aca att gtg cct ttc aag cag tgg gca gaa cgc ttg 
Glu Cys Ser Cys Thr lie Val Pro Phe Lys Gin Trp Ala Glu Arg Leu 
535 54Q 545 

ggt tec gaa gtg ctg atg age gac etc aag tgt gag acg ccg gtg aac 
Gly Ser Glu Val Leu Met Ser Asp Leu Lys Cys Glu Thr Pro Val Asn 
5 " 555 560 



550 



530 

age act ggg ttg gcg gag acc ggg acg cac tec aac tec tac eta gac 

Ser Thr Gly Leu Ala Glu Thr Gly Thr His Ser Asn Ser Tyr Leu Asp 
600 60S 610 

acc age agg gtg tec ate teg gtg ttg gtc ccg gga ctg ctg ctg gtg 

Thr Ser Arg Val Ser He Ser Val Leu Val Pro Gly Leu Leu Leu Val 
615 620 G 25 



1999 



2047 



2095 



cac age ate cga aaa teg cac ttt gtg gat tac aag aac etc att ctg 

His Ser He Arg Lys Ser His Phe Val Asp Tyr Lys ^jJ.Leu He Leu 

ttg gat ctg ggc aac aat aac ate get act gta gag aac aac act ttc 

Leu Asp Leu Gly Asn Asn Asn He Ala Thr Val Glu Asn Asn Thr Phe 
405 410 415 

aag aac ctt ttg gac etc agg tgg eta tac atg gat age aat tac ctg 

Lys Asn Leu Leu Asp Leu Arg Trp Leu Tyr Met Asp Ser Asn Tyr Leu 

420 425 430 435 

cac acc ctg tec egg gag aaa ttc gcg ggg ctg caa aac eta gag tac 2239 

Asp Thr Leu Ser Arg Glu Lys Phe Ala Gly Leu Gin Asn Leu Glu Tyr 

■ ~ 445 4 a O 



2143 



2191 



2287 



2335 



2383 



2431 



2479 



2527 



2575 



ttc ttt aga aag gat ttc atg etc etc tec aat gac gag ate tgc cct 2623 

Phe Phe Arg Lys Asp Phe Met Leu Leu Ser Asn Asp Glu He Cys Pro 
5 65 570 S7S 

cag ctg tac get agg ate teg ccc acg tta act teg cac agt aaa aac 

Gin Lau Tyr Ala Arg He Ser Pro Thr Leu Thr Ser His Ser Lys Asn 
285 590 



2671 



2719 



2767 
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t-t-r ate acc tec gec ttc acc gtg gtg ggc atg etc gtg tct ate ctg 
Phe lit Thr ser Ala Phe Thr val Val Gly Met Leu Val Phe He Leu 
630 635 640 

r M aaa caa tec aag aga cga gat gee aac tec tec gcg tec 
%l Asn Arg "s Arg sex Lys aI, Arg Asp Ala Asn Ser Ser Ala ser 

64S 650 633 

„„ ar , aat ccc eta cag aca gec tgt gac tct tec tac tgg cac aat 
III til Asn Ser Leu Oil Thr Val Cys Asp Ser Ser Tyr Trp Hxs Asn 
660 665 

™ rac aac aca aat ggg gec cac aga gtg tat gac tgt ggc tct 
III Pro Tyr As" A?a As P G?y La His Arg Val Tyr Asp Cys Gly Ser 



680 



cac teg etc tea gac taagacccca accccaatag gggagggcag agggaaggcg 



His Ser Leu Ser Asp 
69S 



atacatectt ccccaccgca ggcaccccgg gggctggagg ggcgtgtacc caaatccccg 
egeeateagc etggatgggc ataagtagat aaataactgt gagctcgcac aaccgaaagg 
gcetgacccc ttacttagct ccctccttga aacaaagagc agactgtgga gagctgggag 
agegeageca getegctett tgetgagage eeettttgae agaaagecca gcacgaccet 
gctggaagaa ctgaeagtgc cctcgcccte ggccccgggg cctgtggggt tggatgeege 
ggttctatac atatatacat atatccacat ctatatagag agatagatat ctatttttcc 
eetgtggatt agececgtga tggetecetg ttggctacge agggatggge agttgcacga 
aggcatgaat gtattgtaaa taagtaactt tgacttctga caaaaaacaa aaagtgctgc 
atggetegca tggaatccac gegeteeagg gactetgeee gcececgega ctggagacgg 
catctcgttc acagcaccca cectcttacc tgataagttc categtatea aactttctat 
aaaeaaaata eagtataatc agaaagtgee atttegceat tatttgtgat eggtaggcag 
ttcagagcat aagttaactg tgaaaaaaat gtaaaggttt tatttaggac atttgeatgg 
ctagtcatea gteeatttta tgagttaaea atgtattttg ttgagggaag tttttagggg 
ttgttttggg ttcttttatt ttgatggtga tgttttattt tattttattt ttttcagggg 
gtcttt-tttt taatacatat ceaataatgc ettccatctg aatgtaaaat aagtaeeeat 
gatttctatt atagtateag tgtaattatt taaaaaatga ttttgaggca gttaagcatg 
accaattaat gtcaccctag tgettagget gcgatcctat ggtagcaatt ctgtgctggt 
ataaatetta ettataaagt aggaaaagag aaccgaggaa gcaegtgaaa cttaetaatt 
ctattcgagg attttataat ggcatacttt ttcagtatta aagcgaaaat gttttcaact 
ctgggteett aeetttttee agcttcatat ttgcaagtgg taaattggat ttgcggtgga 
agagacaggg gagggaaacg gttggggtta gatccettcc tgagctacat taaggctctt 
tctctaatcg ccttacttag ctttctaccc tttaagtagc tcrtctteec tegcccccac 
cctccacccc acccccacct tcgctcagac tttacegget ttccccagtc cataaaggtc 
ttgccecaac actcacccct tctttttttc ccctctccaa atgcagcagt gaatcecttt 
attaatactg gaaatccctc tetgetgett trgttggtgc tgcccacact gcagatatat 
taaggatgrt aggagagatt tgatttaatt gactctgcct agataggtct cattaaacag 
agtggagatt teattggtca gcactcctca atgaaagaca gacctaatga ctggcatttg 
agatgetger ggcatitrtga attcaacatc tgctgaaaac ggtaaaacra attagtgece 
acccaccctc ecegcceeag caaetgeata ttgaaatttg ttaaagcact eatctttatg 
gaaattaacc attatcctaa agaagtgttt ccctcccatc ateeggattt ctggttgtgg 
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3074 

3134 

3194 

3254 

3314 
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3734 

3794 

3854 

3914 
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4034 

4094 

4154 

4214 

4274 

4334 

4394 

4454 

4514 

4574 
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cccagcaatt aacaaaaaca gcttcaactg ttcgaatttt atgaaccaat gtaactctgg 4 8^4 

cctcaatcat attcctctgg gatttctaaa cagcagttaa gctacaaaaa gcaaacaaaa 4934 

ccacacatat tgatggagtc tgcattccac cacatatcca ccctcgagaa gtatgtcaaa 4994 

agactgcaga ctatagattt ttttttaata taggattata aatcagctag tgaaagacct 5054 

cagagcagtt gtaagcagat ctgccatcta gaactcatat tctaaaggga agtgatttct- 5114 

cagaacagtg atgttctgga atatgtatta tttattttaa cactttttta ataaaatctt 5U4 

5188 

tattataaac catg 

<210> 231 

<211> S9S 

<212> PRT 

<213> Homo sapiens 



<400> 231 

Met Leu Leu Trp He Leu Leu 
1 5 



Leu Glu Thr Ser Leu Cys Phe Ala Ala 
10 15 



Gly Asn val Thr Gly Asp Val Cys Lys Glu Lys He Cys Sec Cys Asn 
20 25 J u 

Glu He Glu Gly Asp Leu His val Asp Cys Glu Lys Lys Gly Phe Thr 
35 40 45 

Ser Leu Gin Arg Phe Thr Ala Pro Thr Ser Gin Phe Tyr His Leu Phe 
50 55 60 

Leu His Gly Asn Ser Leu Thr Arg Leu Phe Pro Asn Glu Phe Ala Asn 

65 70 75 

Phe Tyr Asn Ala Val Ser Leu His Met Glu Asn Asn Gly Leu His Glu 
85 90 95 

He Val Pro Gly Ala Phe Leu Gly Leu Gin Leu Val Lys Arg Leu His 
100 1° 5 110 

He Asn Asn Asn Lys He Lys Ser Phe Arg Lys Gin Thr Phe Leu Gly 
US 120 125 

Leu Aso Asp Leu Glu Tyr Leu Gin Ala Asp Phe Asn Leu Leu Arg Asp 
130 135 i4 ° 

He Asp Pro Gly Ala Phe Gin Asp Leu Asn Lys Leu Glu Val Leu tie 
14 5 150 I 55 160 

Leu Asn Asp Asn Leu lie Ser Thr Leu Pro Ala Asn Val Phe Gin Tyr 
165 I 70 1 

val Pro lie Thr His Leu Asp Leu Arg Gly Asn Arg Leu Lys Thr Leu 
130 I 35 190 

Pro Tyr Glu Glu Val Leu Glu Gin lie Pro Gly He Ala Glu He Leu 
19 5 200 205 

Leu Glu Asp Asn Pro Trp Asp Cys Thr Cys Asp Leu Leu Ser Leu Lys 
210 215 2 -° 
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Glu Trp Leu Glu Asn lie Pro Lys Asn Ala Leu He Gly Arg Val Val 
22$ 230 23S 240 

Cvs Glu Ala Pro Thr Arg Leu Gin Gly Lys Asp Leu Asn Glu Thr Thr 



Glu Gin Aso Leu Cys Pro Leu Lys Asn Arg Val Asp Ser Ser Leu Pro 
260 265 270 

Ala Pro Pro Ala Gin Glu Glu Thr Phe Ala Pro Gly Pro Leu Pro Thr 
275 280 235 

Pro Phe Lys Thr Asn Gly Gin Glu Asp His Ala Thr Pro Gly Ser Ala 
290 295 300 



Pro Asn Gly Gly Thr Lys He Pro Gly Asn Trp Gin He Lys lie Arg 
305 310 315 320 

Pro Thr Ala Ala lie Ala Thr Gly Ser Ser Arg Asn Lys Pro Leu Ala 
325 330 

Asn Ser Leu Pro Cys Pro Gly Gly Cys Ser Cys Asp His lie Pro Gly 
340 345 

Ser Gly Leu Lys Met Asn Cys Asn Asn Arg Asn val Ser Ser Leu Ala 
355 360 365 

Asp Leu Lys Pro Lys Leu Ser Asn val Gin Glu Leu Phe Leu Arg Asp 
370 375 380 

Asn Lys lie His Ser lie Arg Lys Ser His Phe Val Asp Tyr Lys Asn 
385 390 395 4QU 

Leu lie Leu Leu Asp Leu Gly Asn Asn Asn lie Ala Thr Val Glu Asn 
405 410 415 

Asn Thr Phe Lys Asn Leu Leu Asp Leu Arg Trp Leu Tyr Met Asp Ser 
420 425 4 30 

Asn Tyr Leu Asp Thr Leu Ser Arg Glu Lys Phe Ala Gly Leu Gin Asn 
435 440 *45 

Leu Glu Tyr Leu Asn Val Glu Tyr Asn Ala He Gin Leu He Leu Pro 
4S0 455 460 

Gly Thr Phe Asn Ala Met Pro Lys Leu Arg lie Leu He Leu Asn Asn 
465 470 475 430 

Asn Leu Leu Arg Ser Leu Pro Val Asp Val Phe Ala Gly Val Ser Leu 
485 490 495 

Ser Lys Leu Ser Leu His Asn Asn Tyr Phe Met Tyr Leu Pro Val Ala 
500 505 510 

Gly val Leu Asp Gin Leu Thr Ser He He Gin He Asp Leu His Gly 
515 520 525 

Asn Pro Trp Glu Cys Ser Cys Thr He Val Pro Phe Lys Gin Trp Ala 
530 535 540 
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Glu Arg Leu Gly Ser Glu Vai Leu Met Ser Asp Leu Lys Cys Glu Thr 
54S * 550 555 560 

p^-o Val Asn Phe Phe Arg Lys Asp Phe Met Leu Leu Ser Asn Asp Glu 
565 570 575 

He Cya Pro Gin Leu Tyr Ala Arg lie Ser Pro Thr Leu Thr Ser His 
580 585 590 

ser Lvs Asn Ser Thr Gly Leu Ala Glu Thr Gly Thr His ser Asn Ser 
Y 595 600 605 

Tvr Leu Asp Thr Ser Arg Val Ser lie Ser Val Leu Val Pro Gly Leu 
610 615 620 

Leu Leu Val Phe Val Thr Ser Ala Phe Thr Val Val Gly Met Leu Val 
62 5 630 635 640 

Phe He Leu Arg Asn Arg Lys Arg Ser Lys Arg Arg Asp Ala Asn Ser 
645 650 655 

Ser Ala Ser Glu He Asn Ser Leu Gin Thr val Cys Asp Ser Ser Tyr 
660 665 670 

Trp His Asn Gly Pro Tyr Asn Ala Asp Gly Ala His Arg Val Tyr Asp 
675 680 685 

Cys Gly Ser His Sec Leu Ser Asp 
690 695 



<210> 


232 




<211> 


506 




<212> 


DNA 




<213> 


Homo 


sapiens 


<220> 






<221> 


CDS 




<222> 


(32) . 


(346) 


<223> 






<400> 


232 





ttcatctagc tctggatggt tgaactgtag c atg gca aag atg ttt gat etc 52 

Met Ala Lys Met Phe Asp Leu 
1 5 



agg acg aag ate atg ate ggc ate gga age age tta ctg gtt gee gcg 

Arg Thr Lys He Met He Gly He Gly Ser Ser Leu Leu Val Ala Ala 

10 15 20 

atg gtg etc eta agt gtt gtg ttc tgt ctt tac etc aaa gta get aag 

Met Val Leu Leu Ser Val Val Phe Cys Leu Tyr Phe Lys Val Ala Lys 
25 30 35 

gca eta aaa get gca aag gac cct gac get gtg get gta aaa aat cac 

Ala Leu Lys Ala Ala Lys Asp Pro Asp Ala Val Ala Val Lys Asn His 
40 45 50 55 

aac cca gac aag gtg tgt tgg gee acg aac age cag gee aaa gec acc 

Asn Pro Asp Lys Val Cys Trp Ala Thr Asn Ser Gin Ala Lys Ala Thr 
60 65 70 

acc atg gag tct tgt cca tct etc cag tgc tgt gaa ggt tgt aga atg 

Thr Met Glu Ser Cys Pro Ser Leu Gin Cys Cys Glu Gly Cya Arg Met 

75 80 85 

cat gee agt tct gat tec ctg cca cct tgc tgt cgt gac ata aat gag 

His Ala Ser Ser Asp Ser Leu Pro Pro Cys Cys Cys Asp He Asn Glu 

90 95 100 
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100 



148 



196 



244 



292 



340 



m * 



Ala 



val Ala Val Lys Asn His Asn Pro Asp Lys Val Cys Trp Ala Thr 
50 55 60 



Asa Ser Gin Ala Lys Ala Thr Thr Met Glu Ser Cys Pro Ser Leu Gin 
65 70 

Cys Cys Glu Gly Cys Arg Met His Ala Ser Ser Asp Ser Leu Pro Pro 



396 
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ggc etc tgacttggga aagctgggca caaaaaccct catgagcaat atttctttct 

Gly Leu 
105 

taatagaatg ctttattatt caagtcaagt tctagagtgt ttacatacta ttatataatg 455 
tacagtgtta ttttctgtac ttctgaataa atgtgcaata ttggaaataa 506 

<210> 233 

<211> 105 

<212> PRT 

<213> Homo sapiens 

<400> 233 

Met Ala Lys Met Phe Asp Leu Arg Thr Lys He Met He Gly lie Gly 
I 5 10 

Ser Se- Leu Leu Val Ala Ala Met Val Leu Leu Ser Val Val Phe Cys 
20 25 

Leu Tyr Phe Lys Val Ala Lys Ala Leu Lys Ala Ala Lys Asp Pro Asp 



TAJS03/11497 



Cys Cys Cys Asp He Asn Glu Gly Leu 
100 105 



<210> 234 

<211> 1037 

<212> DNA 

<213> _ Homo sapiens 

<220> 

<221> CDS 

<222> (180) . • (560J 

<223> 

gagegaaggg aacatttaac cttgactttc cacagtcctg 

aaceggaaat accaaaggat tatctccaat attccagggc 

ttaccatact tactggcett ggctggctct tcagctcttg 

atg acc acc aac ttg gat ctg aag gta tec atg 
Met Thr Thr Asn Leu Asp Leu Lys Val Ser Met 
1 5 10 

get acc tgc ttg etc etc tgc etc aac ctg ttt 
Ala Thr Cys Leu Leu Leu Cys Leu Asn Leu Phe 
20 25 

egg cat act agg gat gec atg gag tea gat etc 
Trp His Thr Arg Asp Ala Met Glu Ser Asp Leu 
35 40 

ctt aac tgg tgc agt gac ate ttt tac atg ttt 
Leu Asn Trp Cys Ser Asp He Phe Tyr Met Phe 
50 55 

ctt etc aac tac tta act tec aga teg cct gec 



aggttcccaa aataaagggg 

cttctttctc atctctgtct 

gatccttaat cgaggaagc 

etc age ttc ate tea 
Leu Ser Phe He Ser 
15 

gtg gca cag get cac 
Val Ala Gin Val His 
30 

eta tgg acc tat tat 
Leu Trp Thr Tyr Tyr 
45 

get ggg ate ate tct 
Ala Gly He lie Ser 
60 

tgt gat gaa aac gtc 
Page 14 9 



60 
120 
179 
227 

275 

323 

371 

419 
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Leu Leu Asn Tyr Leu The Ser Arg Ser Pro Ala Cys Asp Glu Asn Vai 

65 ™ 75 8 

act accj att cca aca gag aga tea agg ctg ggg gtt ggt ccg gtg act 

Thr vai He Pro Thr Glu Arg Ser Arg Leu Gly Vai Gly Pro Vai Thr 

as 9° 95 

aca cca tea cct get aaa gat gaa ggg cca agg tct gag atg gaa tct 

?hr Vat Ser Pro Ala Lys As? Glu Gly Pro Arg Ser Glu Met Glu Ser 
100 105 11° 



<210> 235 

<211> 121 

<212> PRT 

<213> Homo sapiens 

<400> 235 

Met Thr Thr Asn Leu Asp Leu Lys Vai Ser Met Leu Ser Phe lie Ser 

1 5 10 . " 

Ala Thr Cys Leu Leu Leu Cys Leu Asa Leu Phe Vai Ala Gin Vai His 

Trp His Thr Arg Asp Ala Met Glu Ser Asp Leu Leu Trp Thr Tyr Tyr 
- 35 '40 45 

Leu Asn Trp Cys Ser Asp lie Phe Tyr Met. Phe Ala Gly He He Ser 
50 5 5 60 

Leu Leu Asn Tyr Leu Thr Ser Arg Ser Pro Ala Cys Asp Glu Asn Vai 

65 70 75 

Thr val lie Pro Thr Glu Arg Ser Arg Leu Gly Vai Gly Pro Vai Thr 

85 *° 95 

Thr Val Ser Pro Ala Lys Asp Glu Gly Pro Arg Ser Glu Met Glu Ser 
100 105 110 

Leu Ser Val Arg Glu Lys Asn Leu Pro Lys Ser Gly Leu Trp Trp 
115 120 123 



<21Q> 236 

<211> 1054 

<212> DMA 

<213> Homo sapiens 

<220> 

<221^ CDS 

<222> (152) . . (89S) 

Page 149 



4 67 



515 



eta agt gtg 
Leu Ser Val 
115 


aga gag aaa aat tta cca aag tea 
Arg Glu Lvs Asn Leu Pro Lys Ser 
120 


gga ctg tgg egg 
Gly Leu Trp Tr? 
125 


560 


tgataggaaa 


acctaactat 


agcttgtctt 


aaaagcaggg 


gagaagctga 


gttgggaatg 


620 


gtcacataaa 


ctctgggaaa 


ctctcctaat 


atcatgtcca 


tattacttga 


ggagacagca 


630 


ttaaagctga 


tgaaatgtct 


tttgcgtgca 


ttggatccaa 


aatatatatg 


atagtcataa 


740 


agtaaataac 


tcacttaaga 


aaaacatttc 


taaaagaaaa 


caacaatgtt 


tagagtcatg 


800 


aatgaaagaa 


actagtgaaa 


gatgcagtgt 


gtagaccaga 


gacctctttg 


ggtatcaggg 


860 


atrtcatgga 


ccagaatggc 


ccgtggagaa 


gaatgteaat 


tacttctgtt 


tggaattttc 


920 


tttattatgt 


gtggctttgg 


gtatactcag 


gatgga aa gc 


acttggacaa 


atactgttga 


980 


atctgaactt 


aatagcarta 


ccagaaatgg 


aataaaeatc 


aatggatata 


agaccta 


1037 
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<223> 



gttggcattc ggtggtcctg gcagttagct gagcacgccc tctgagccgc tcggtggaca 

ccaggcactc tagtaggcct ggcctaccca gaaacagcag gagagagaag aaacaggcca 

gctgtgagaa gccaaggaca ccgagtcagt c atg gca cct aag gcg gca aag 
gcig 9 y Met Ala Pro Lys Ala Ala Lys 

1 5 

aaa acc aag cca gag cca gca cca get cca cct cca ccc ggg gee aaa 
III Ala Lys Pro Glu Pro Ala Pro Ala Pro Pro Pro Pro Gly Ala Lys 
10 15 20 

ccc gag gaa gac aag aag gac ggt aag gag cca teg gac aaa cct caa 
Pro 111 Glu Asp Lys Lys Asp Gly Lys Glu Pro Ser Asp Lys Pro Gin 
25 30 35 

aaa acg gtg cag gac cat aag gag cca teg gac aaa cct caa aag gcg 

tyl III Val Gin Lp His Lys Glu Pro Ser Asp Lys Pro Gin Lys Ala 

40 45 

ota cag ccc aag cac gaa gtg ggc acg agg agg ggg tgt cgc cgc tac 

val Gin Pro Lys His Glu Val Gly Thr Arg Arg Gly Cys Arg Arg Tyr 
60 65 * 70 

cqq teg gaa tta aaa gac age aat aaa gag ttc tgg etc ttg ggg cac 
Arg Trp Glu Leu Lys Asp Ser Asn Lys Glu Phe Trp Leu Leu Gly His 
75 80 85 

get gag ate aag att egg agt teg ggc tgc eta ata get gca atg ata 
Ala Glu lie Lys lie Arg Ser Leu Gly Cys Leu He Ala Ala Met He 
90 95 

eta ttg tec tea etc acc gtg cac ccc ate ttg agg ctt ate ate acc 
Leu Leu Ser Ser Leu Thr Val His Pro He Leu Arg Leu He He Thr 
105 H° 115 

atg gag ata tec ttc ttc age ttc ttc ate tta ctg tac age ttt gee 
Met Glu He Ser Phe Phe Ser Phe Phe He Leu Leu Tyr Ser Phe Ala 
120 125 130 "5 

att cat aga tac ata ccc ttc ate ctg tgg ccc att tct gac etc ttc 
lie Til Hg Tyr He Pro Phe He Leu Trp Pro He Ser Asp Leu Phe 
140 145 lbU 

aac aac c tg att get tgt gcg ttc ctt gtg gga gee gtg gtc ttt get 
A^n Zp Leu lie L Cys L Phe Leu Val Gly Ala Val Val Phe Ala 
155 160 lbi 

gtg aga agt egg ega tec atg aat etc cac tac tta ctt get gtg ate 
III Arg Ser Arg Arg Ser Met Asn Leu His Tyr Leu Leu Ala Val He 
170 175 I8U 

<--t att act gcg get gga gtt ttt get ttt ate gat gtg tgt ctt caa 
£u 111 111 La Gly Val Phe Ala Phe He Asp Val Cys Leu Gin 

185 190 195 

aga aac cac ttc aga ggc aag aag gec aaa aag cat atg ctg gtt cct 

£g Asn His Phe Arg Gly Lys Lys Ala Lys Lys His Met Leu Val Pro 
200 205 210 

cct cca gga aag gaa aaa gga ccc cag cag ggc aag gga cca gaa ccc 

Pro Pro Sy Lys Glu Lys Gly Pro Gin Gin Gly Lys Gly Pro Glu Pro 

220 225 230 

acc aaa cca cca gaa cct ggc aag cca cca ggg cca gca aag gga aag 
£a Lys Pro Pro Glu Pro lly Lys Pro Pro Gly Pro Ala Lys Gly Lys 
235 240 245 

aaa tgacttggag gaggctcctg gtgtctgaaa cggcagtgta ttttacagca 
Lys 



60 
120 
172 

220 

2 68 

316 

3S4 

412 

4 50 

508 

556 

604 

652 

700 

748 

796 

844 

892 

945 



atatgtttcc actctcttcc ttgtcttctt tctggaatgg ttttcttttc cattttcatt 
accacctttg cttggaaaag aatggattaa tggattcraa aagcctaaa 



1005 
1054 
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<210> 237 

<211> 248 

<212> PRT 

<213> Komo sapiens 

<400> 23"? 

Mec Ala Pro Lys Ala Ala Lys Gly Ala Lys Pro Glu Pro Ala Pro Ala 
1.5- 1° 15 



Pro Pro Pro Gly Ala Lys Pro Glu Glu Asp Lys Lys Asp Gly Lys 
20 25 30 



Glu Pro Ser Asp Lys Pro Gin Lys Ala val Gin Asp His Lys Glu 
35 4 0 45 



Ser Asp Lys Pro Gin Lys Ala Val Gin Pro Lys His Glu val Gly Thr 

55 60 



50 



Arg Arg Gly Cys Arg Arg Tyr Arg Trp Glu Leu Lys Asp Ser Asn Lys 



65 



70 



75 



Glu Phe Trp Leu Leu Gly His Ala Glu He Lys He Arg Ser Leu Gly 
85 9° 95 



Cvs Leu He Ala Ala Met He Leu Leu Ser Ser Leu Thr Val His Pro 
100 105 110 

He Leu Arg Leu He He Thr Met Glu He Ser Phe Phe. Ser Phe Phe 
115 120 125 

He Leu Leu Tyr Ser Phe Ala He His Axg Tyr He Pro Phe He Leu 

130 135 "0 



Trp Pro He Ser Asp Leu Phe Asn Asp Leu He Ala Cys Ala Phe Leu 
145 150 155 160 



Val Gly Ala Val Val Phe Ala Val Arg Ser Arg Arg Ser Met Asn Leu 
165 170 l' 5 



His Tyr Leu Leu Ala Val He Leu He Gly Ala Ala Gly Val Phe Ala 
180 195 190 



Phe He Asp val Cys Leu Gin Arg Asn His Phe Arg Gly Lys Lys Ala 

195 ' 200 205 

Lvs Lys His Met Leu Val Pro Pro Pro Gly Lys Glu Lys Gly Pro Gin 

210 215 220 

Gin Gly Lys Gly Pro Glu Pro Ala Lys Pro Pro Glu Pro Gly Lys Pro 

225 * 230 235 240 



Pro Gly Pro Ala Lys Gly Lys Lys 
245 



<210> 228 

<211> 487 

<212> ONA 

<213> Homo sapiens 

<220> 

<221> CDS 
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<222> (17).. (418) 
<223> 

aotwcagct tggctg atg age tat aag cca gec ttg ttt ggg ttc eta ttc 52 
agtggcagc yy y ^ ^ ^ prQ Ma Leu phe GXy phe ^ phe 

1 5 10 



ctt cca ctg ttg etc age aac tgg ttg gtc aag tat gaa cac aag etc 
L^u Leu Leu Leu Leu Ser Asn Trp Leu Val Lys Tyr Glu His Lys Leu 
15 20 25 



ace etc cca gag ccc cag cag gag gaa gag aaa cca aag act tct gaa 
Thr Leu Pro Giu Pro Gin Gin Glu Glu Glu Lys Pro Lys Thr Ser Glu 
30 35 *0 



aac cac tec aag aac age aag gec gtg aac aca aaa gaa gtc aat aga 
Asn Asp Ser Lys Asn Sec Lys Ala Val Asn Thr Lys Glu Val Asn Arg 
50 55 



45 



aca cat gec tgc ttt gee etc cag gac gag ate etc caa egg ctg ttg 
Thr Til Ala Cys Phe Ala Leu Gin Asp Glu He Leu Gin Arg Leu Leu 
65 70 73 

ttc aat gaa atg aag atg aag gtc eta gaa aat cag atg ttc ate ata 
Phe Ser -Glu Met Lys Mel Lys Val Leu Glu Asn Gin Met Phe lie He 
90 35 9° 

tgg aat aaa atg aat cac cac ggg egg tea age aga cat egg aat ttt 
Trp Asn Lys Met Asn His His Gly Arg Ser Ser Arg Has Arg Asn Phe 
95 100 105 

ccc atg aaa aaa cac aga atg agg agg cat gag tea att tgc ccc ace 
Pro till Lys Lys His Arg Met Arg Arg His Glu Sec lie Cys Pro Thr 



110 



ctg tct gac, tgt act teg agt tec ccc age taatgagg.ee gaggeggget 
Leu Ser Asp Cys Thr Ser Ser Ser Pro Ser 
125 -130 

ggcctctgcc gatgttacct tttacctcag taaaacccag tcacagcct 

<210> 239 

<211> 134 

<212> PRT 

<213> Homo sapiens 

<400>- 239 

' Met Ser Tvr Lys Pro Ala Leu Phe Gly Phe Leu Phe Leu Leu Leu Leu 

1*5. 10 * " 

Leu Ser Asn Trp Leu val Lys Tyr Glu His Lys Leu Thr Leu Pro Glu 
20 25 30 

Pro Gin Gin Glu Glu Glu Lys Pro Lys Thr Ser Glu Asn Asp Ser Lys 
35 40 4S 

Asn Ser Lys Ala Val Asn Thr Lys Glu Val Asn Axg Thr His Ala Cys 
50 55 SO 

Phe Ala Leu Gin Asp Glu lie Leu Gin Arg Leu Leu Phe Ser Glu. Met 
65 70 75 80 

Lys Met Lys Val Leu Glu Asn Gin Met Phe He lie Trp Asn Lys Met 
35 90 93 

Asn His His Gly Arg Ser Ser Arg His Arg Asn Phe Pro Met Lys Lys 
100 105 11° 



TAJS03/11497 



100 



148 



196 



244 



292 



340 



388 



438 



487 



His Arg Met Arg Arg His Glu Ser He Cys Pro. Thr Leu Ser Asp Cys 
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US 



120 



16U 200 PCT FINAL. ST25 
125 



Thr Ser Ser Ser Pro Ser 
130 



<210> 
<211> 
<212> 



240 
846 
DNA 



<213> Homo sapiens 



<22Q> 

<221> CDS 
<222> 
<223> 



(103) .. (725) 



actctggaga ctctgattgg ctgggcagat gggctgactg gctgggcaga tgggtgggtg 
agttccctct ccccagagcc atcggccagg taccaaagct cagctgt atg gat tec 

1 ' 

caa cag gag gac ctg cgc ttc cct ggg atg tgg gtc tea ttg tac ttt 
tla tin Til Asp Leu Axg Phe Pro Gly Met Trp Val Ser Leu Tyr Phe 
5 10 15 

aaa ate ctg ggg ctg tgt tct gtg ata act gga ggg tgc att ate ttt 
lit He Leu Gly Leu Cys Ser val He Thr Gly Gly Cys He He Phe 
20 25 30 35 

eta cac tgg agg aag aac ttg agg egg gaa gag cat gee cag cag tgg 
111 nil Tr^ Arg Lys Asn Leu Arg Arg Glu Glu His Ala Gin Gin Trp 
40 45 

ata aac atg atg aga get gec aca ttc acc tac age cca ttg ttg tac 
va? Ill val Me? Arg Ala Ala Thr Phe Thr Tyr Ser Pro Leu Leu Tyr 
55 60 65 

i-aa att aac aag cga egg cgc tac ggc atg aat gca gee ate aac acg 
Trp lit Tst Lyl Arg Arg Arg Tyr Gly Met Asn Ala Ala lie Asn Thr 
70 75 8G 

rrrtr- ret occ cct act gtc acc aag act gag act gag gtc cag aat cca 
2y Pro Ala Pro Ala val Thr LyI Thr Glu Thr Glu Val Gin Asn Pro 
85 50 95 

aat otc ctg tgg gat ttg gac ate ccc gaa ggc agg age cat get gac 
As"p ?at Leu Trp Asp Leu Lp He Pro Glu Gly Arg Ser His Ala Asp 

loo ios no 1X13 

aac aac ccc aag gcg gaa gee cct get ccc ctg caa cct gca 
£n £p tic £ fro LyI All Slu Ala Pro Ala Pro Leu Gin Pro Ala 
120 125 

eta caa ctg get cca cag cag ccc cag gec aga tec cca ttc cca ctt 
2u Gil III Ala Pro Gin Gin Pro Gin Ala Axg Ser Pro Phe Pro Leu 
135 140 143 

ecc atc ttt cag gag gtg ccc ttt gee cca ccc ttg tgc aac eta ccc 
Pro Ue Phe Gin 111 val Pro Phe Ala Pro Pro Leu Cys Asn Leu Pro 

ccc ctg ctg aac cac tct gtc tec tat cct ttg gee acc tgt cct gaa 
Pro til HI Asn His Ser Val Ser Tyr Pro Leu Ala Thr Cys Pro Glu 
165 1™ 175 

agg aat gtt etc ttc cat tec etc ctg aat ctg gec cag gaa gac eat 
Axg Asn Val Leu Phe His Ser Leu Leu Asn Leu Ala Gin Glu Asp Has 
180 135 19° 

age ttc aat gec aag cct ttt cct tea gaa ctg tagcctcctc tcactgaagg 
Ser Phe Asn Ala Lys Pro Phe Pro Ser Glu Leu 
200 205 

tgggagctgc aggaatcagg tgcagagtag gaaatggaac taacctcagg aaggtggtat 
tgacagaggt caggacccac ctggatgtca tgctatgaaa c 

Page 1S3 



60 
116 

164 

212 

260 

308 

356 

404 

452 

500 

548 

596 

644 

692 

74S 

805 
846 
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<210> 241 

<211> 20S 

<212> PRT 

<213> Homo sapiens 

<400> 241 

Met Asp Ser Gin Gin Glu Asp Leu Arg Phe Pro Gly Met Trp Val Ser 
I 5 10 * 15 

Leu Tyr Phe Gly He Leu Gly Leu Cys Ser Val He Thr Gly Gly Cys 
20 25 30 

He lie Phe Leu His Trp Arg Lys Asn Leu Arg Arg Glu Glu His Ala 
35 40 45 

Gin Gin Trp Val Glu Val Met Arg Ala Ala Thr Phe Thr Tyr Ser Pro 
5Q 55 60 

Leu Leu Tyr Trp lie Asn Lys Arg Arg Arg Tyr Gly Met Asn Ala Ala 
6S 70 75 80 

lie Asn Thr Gly Pro Ala Pro Ala Val Thr Lys Thr Glu Thr Glu Val 
85 90 95 

Gin Asn Pro Asp Val Leu Trp Asp Leu Asp He Pro Glu Gly Arg Ser 
100 105 HO 

His Ala Asp Gin Asp Ser Asn Pro Lys Ala Glu Ala Pro Ala Pro Leu 
115 120 125 

Gin Pro Ala Leu Gin Leu Ala Pro Gin Gin Pro Gin Ala Arg Ser Pro 
130 135 140 

Phe Pro Leu Pro He Phe Gin Glu Val Pro Phe Ala Pro Pro Leu Cys 
145 150 155 160 

Asn Leu Pro Pro Leu Leu Asn His Ser val Ser Tyr Pro Leu Ala Thr 
165 170 1"5 

Cvs Pro Glu Arg Asn Val Leu Phe His Ser Leu Leu Asn Leu Ala Gin 
y 180 135 190 

Glu Asp His Ser Phe Asn Ala Lys Pro Phe Pro Ser Glu Leu 



<2l0> 242 

<2ll> 663 

<2l2> QNA 

<2l3> Homo sapiens 

<220> 

<221> CDS 

<222> (40).. (585) 

<223> 

<400> 242 

tagttcctag agctgctgcr tattaaaatg tcaacatct tea tct tct age tgg 
y Ser Ser Ser Ser Trp 



gac aac etc tta gag tct etc tct etc age aca gta tgg aat tgg ata 
Asp Asn Leu Leu Glu Ser Leu Ser Leu Ser Thr Val Trp Asn Trp He 
10 15 20 



54 



102 



Page 154 



WO 03/089583 ^PCT/US03/11497 



cag agt ccc ttg tec aca tea ggg ttt act tec ccc att cga aaC gtg 
Gin Ser Pro Leu Ser Thr Ser Gly Phe The Sec Pro He Asn Val 
170 175 180 



150 



198 



246 



294 



16D 200 PCT FINAL. ST2S 

caa gca agt ttt ttg gga gag act agt gca cct cag caa aca agt ttg 
Gin Ala Ser Phe Leu Gly Glu Thr Ser Ala Pro Gin Gin Thr Ser Leu 
25 30 35 

gga eta tta. gat aat ctt get cca get gtg caa ate ate ttg agg att 
Gly Leu Leu Asp Asn Leu Ala Pro Ala val Gin lie lie Leu Arg He 
40 45 50 

tct ttc ttg att tta ttg gga ata gga ata tat gee tta tgg aaacga 
Ser Phe Leu He Leu Leu Gly He Gly He Tyr Ala Leu Trp Lys Arg 
55 60 65 

agt att cag tea att cag aaa aca ttg ttg ttt gta ate aca etc tac 
Ser He Gin Ser He Gin Lys Thr Leu Leu Phe Val He The Leu Tyr 
70 75 80 85 

aaa ctt tac aag aag ggc tea cat att ttt gag get ttg eta gee aac 342 
Lys Leu Tyr Lys Lys Gly Ser His He Phe Glu Ala Leu Leu Ala Asn 
90 95 10Q 

cca gaa gga agt ggt etc cga att caa gac aat aat aat ctt ttc ctg 390 
Pro Glu Gly Ser Gly Leu Arg He Gin Asp Asn Asn Asn Leu Phe Leu 
105 HO HS 

tec ttg ggt ctg caa gag aaa att ttg aaa aaa ctt aag aca gtg gaa 
Ser Leu Gly Leu Gin Glu Lys He Leu Lys Lys Leu Lys Thr Val Glu 
120 125 130 

aac aaa atg aag aac eta gaa ggg ata ate gtt get caa aaa cct gec 
Asn Lys Met Lys Asn Leu Glu Gly He He Val Ala Gin Lys Pro Ala 
135 140 145 

acg aag agg gat tgc tec tct gag ccc tac tgc age tgc tct gac tgc 534 
Thr Lys Arg Asp Cys Ser Ser Glu Pro Tyr Cys Ser Cys Ser Asp Cys 
150 155 160 165 



438 



486 



582 



atg gactccaatc ttttccagga aagcactgtt tccctcatgt gcgcagtggt 635 
Met 

gtatcaataa agatagagaa cgctattg 663 

<210> 243 

<211> 178 

<212> PHT 

<213> Homo sapiens 

<400> 243 

Ser Ser Ser Ser Trp Asp Asn Leu Leu Glu Ser Leu Ser Leu Ser The 
15 10 15 

Val Trp Asn Trp He Gin Ala Ser Phe Leu Gly Glu Thr Ser Ala Pro 
20 25 30 

Gin Gin Thr Ser Leu Gly Leu Leu Asp Asn Leu Ala" Pro Ala Val Gin 
35 40 45 

He He Leu Arg He Ser Phe Leu He Leu Leu Gly He Gly He Tyr 
SO 55 60 

Ala Leu Trp Lys Axg Ser He Gin Ser He Gin Lys Thr Leu Leu Phe 
65 * 70 75 80 

val He Thr Leu Tyr Lys Leu Tyr Lys Lys Gly Ser His lie Phe Glu 
85 " 90 95 
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Ala Leu Leu Ala Asn Pro Glu Gly Ser Gly Leu Arg lie Gin Asp Asn 

ioo ios no 

Asn Asn Leu Phe Leu Ser Leu Gly Leu Gin Glu Lys lie Leu Lys Lys 
115 120 125 

Leu Lys Thr Val Glu Asn Lys Met Lys Asn Leu Glu Gly He He Val 
130 135 140 
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Ala Gin Lys Pro Ala Thr Lys Arg Asp Cys Ser Ser Glu Pro Tyr Cys 
145 



150 . 155 . 160 



Ser Cys Ser Asp Cys Gin Ser Pro Leu Ser Thr Ser Gly Phe Thr Ser 



165 



Pro He 



<210> 244 

<211> 541 

<212> DMA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> {62) (349} 

<223> 



ca^atctg" gccactctga gtttggcatt atgtgttcga attttaacca catatctatt 

a ate tec ttt get ggt ttt agt ttt aag gag aaa ata ttt att get tta 
9 Me? Cys Phe Ala Sly Phe Ser Phe Lys Glu Lys He Phe He Ala Leu 
1 S 10" 

a aj s s s e s a a s » e s = a e 

20 25 30 

eta aaa aca gca aga gtc tct gca ccc cac ttg gaa cca tat gcg aag 
Leu Til ?hr Ala Arg val Ser Ala Pro His Leu Glu Pro Tyr Ala Lys 
35 40 " 

s a a £ a E £ E ffi E B s S E S 2 

50 55 60 

» e e e s s s a a? s e a = s s s 

S5 S E S S E E S E a E S E E S E 

taaaaagttc acctgtcatc atctgcctgc ttcttttaae gaattattec acacgacaga 

agaattttaa agtagaaata tgtagggact gtacagaaaa tccaggatCt agtaaacatg 

tgatttcagt acagggcttt tcttggacct ttttactccaa agttaattta acaaaaataa 

tattaaatgg aa 

<210> 245 

<211> 96 

<212> PRT 

<213> Homo sapiens 

<400> 245 

Met Cys Phe Ala Gly Phe Ser Phe Lys Glu Lys He Phe He Ala Leu 
I 5 10 
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60 • 
109 

157 

205 

253 

301 

349 

409 
469 
529 
541 
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Ala Trp Met Pro Lys Ala Thr Val Gin Ala Val Leu Gly Pro Leu Ala 
20 25 30 



Leu Glu Thr Ala Arg Val Ser Ala Pro His Leu Glu Pro Tyr Ala Lys 
35 40 45 



Asp Va 1 Met Ser Val Ala Phe Leu Ala He Ser He Thr Ala Pro Asn 
5Q~ 55 - 60 

Glv Ala Leu Leu Met Gly He Leu Gly Pro Lys Met Leu Thr Arg His 

65 70 75 30 

Tyr Asp Pro Ser Lys He Lys Leu Gin Leu Ser Thr Leu Glu His His 
85 9° 95 



<210> 


246 




<211> 


2499 




<212> 


DNA 




<213> 


Homo 


sapiens 


<220> 






<221> 


CDS 




<222> 


(128) 


. . (2284) 


<223> 






<40Q> 


245 





gcaagaggcc ccttgtggcc accgagtcct ccgacgccct cgccaggctg gcctttgggt 

tggcccaggc aggacgggct gccgagagca ctcgggccgc gtcgccagga gccgcccagg 

gtgagcc atg tec gta ggc gtc gec egg cac tct ggg age cag gat gaa 

Met Phe- Val Gly Val Ala Arg His Ser Gly Ser Gin Asp Glu 
I 5 10 

gtc tea agg gga gta gag ccg ctg gag gec gcg egg gec cag cct get 

Val Ser Arc Gly Val Glu Pro Leu Glu Ala Ala Arg Ala Gin Pro Ala 
15 20 , 25 , 30 

aag gac agg agg gee aag gga ace ccg aag tec teg aag ccc ggg aaa 

Lvs Asp Arc Arg Ala Lys Gly Thr Pro Lys Ser Ser Lys Pro Gly Lys 
35 40 45 

.aaa cac egg tat ctg aga eta ctt cca gag gec ctg ata agg ttc ggc 

Lys His Arg Tyr Leu Arg Leu Leu Pro Glu Ala Leu He Arg Phe Gly 
50 ' 55 60 

ggt ttc cga aaa agg aaa aaa gec aag tec tea gtc ccc aag aag ccg 

Gly Phe Arg Lys Arg Lys Lys Ala Lys Ser Ser Val Ser Lys Lys Pro 

65 70 75 

gga gaa gtg gac gac age ttg gag cag ccc tgt ggc ctg ggc cgc tea 

Gly Glu Val Asp Asp Ser Leu Glu Gin Pro Cys Gly Leu Gly Cys Leu 
80 95 90 

gtc age acc cgc cgc gag cgc cgc aac aac ate cgc. cgc etc atg ate 

Val Ser Thr Cys Cys Glu Cys Cys Asn Asn He Arg Cys Phe Mee He 
95 100 105 HO 

tec cac cgc ate ctg etc ata tge caa ggt gtg gtg tee ggt ctt ata 

Phe Tyr Cys lie Leu Leu He Cys Gin Gly Val Val Phe Gly Leu He 
US 120 125 

gat gtc age ate ggc gac tee cag aag gaa tat caa ctg aaa acc att 

Asp Val Ser lie Gly Asp Phe Gin Lys Glu Tyr Gin Leu Lys Thr He 
130 135 140 

gag aag ttg gca ctg gaa aag agt cac gac att tea tct ggc ctg gta 

Glu Lys Leu Ala Leu Glu Lys Ser Tyr Asp He Ser Ser Gly Leu Val 

145 ISO 1S5 

gca ata ttc ata gca ttc tat gga gac aga aaa aaa gta ata tgg ttt 

Ala He Phe He Ala Phe Tyr Gly Asp Arg Lys Lys Val He Trp Phe 
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160 



165 1^0 



tec tec etc tta ata gga ctt gga tea ctt tta tgt get ttt 

tl III tit let III Leu He Gly Leu Gly Sec Leu Leu Cys Ala Phe 

180 ^ 

ma fee ate aat gaa gaa aat aaa caa agt aag gta gga att gaa gat 

Pro Ser lie Asn Glu Glu Asn Lys Gin Ser Lys Val Gly lie Glu Asp 



195 



52 s s ss s a s c s B s s a ss s: 
a ss s is 25 s = = 2 s s = | a = ?1? 

ser fne ^ 23(J 2 35 

H IS S S 12 25 i = S S 25 C 52 25 25 S 

s s s s a s a; s s s ss s a s | = 

SSS|SSESSSSESSSS 

a 25 25 85 E s a s; 2: s s s s s s s 

305 310 

25 25 E 23 S 355 S S S S - 23 25 25 555 555 

320 325 

25 52 25 25 25 25 §2 25 25 2? 25 25 25 21 25 52 

335 340 34i 

25 25 25 555 52 52 25 85 25 25 25 25 25 25 25 52 
52 25 52 25 5 25 52 25 25 52 2525 25 21 2? 25 

370 375 

52 353 25 25 52 25 52 25 25 25 25 25 12 25 25 32 
25 52 S 25 52 25 52 25 12 555 25 25 12 25 52 25 



400 



405 



25 25 25 25 25 2! 25 52 52 25 52 ffi 52 32 25 25 

415 420 «3 

25 S5 25 25 25 25 25 25 52 25 22 25 555 25 12 25 

acc ctt atg aga ttt ata atg gtt aca tct 
tta gaa atg tct tgt aaa gec ctt acg g Thr 

Leu Glu Met Ser Cys Lys Ala Leu Met Arg *iw 

450 455 

2! 23 23 25 S3 25 25 2! 25 23 25 25 32 52 52 515 

465 410 
c=a gtg caa ctt get ggg ate aat gaa gat tat gat gga aca agg aag 
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697 



745 



793 



841 



889 



937 



935 



1033 



1081 



1129 



1177 



1225 



1273 



1321 



1369 



1417 



1465 



1513 



1561 



1609 



575 



ttt tct «gt etc tct ggt gta cca ate gtc ttg gec acg acg egg gtt 
Phe Ser ITy Phe Ser Gly Val Pro lie Val Leu Ala Met Thr Arg Val 
595 600 OU3 

rrr nac aaa eta cat tct ctg gee ttg ggt gta age cat gtg att 
Sat Pro £ Leu Arg Ser Leu Ila Leu Gly Val Ser Tyr Val lie 



610 



ttg aga ata ttc ggg act att cct gga cca tea ate ttt aaa atg tea 
Leu Arg He Phe Gly Thr He Pro Gly Pro Ser He Phe Lys Met Ser 
525 630 635 

aaa act tct tgt att tta egg gat gtt aat aaa tgt gga cac aca 
Ily Su Thr Ser Cys lie Leu Arg Asp Val Asn Lys Cys Gly H iS Thr 
640 64 5 6S0 

aaa cgt tgt tgg ata tat aac aag aca aaa atg get ttc tta ttg gta 

Sly Arg Cys Trp He Tyr Aan Lys Thr Lys Met Ala Phe Leu Leu Val 
655 660 663 

r,,,* ata tat ttt ctt tgc aaa eta tgc act ate ate ttc act act att 

Gly ttt Cys Phe Leu Cys Lys Leu Cys Thr He He. Phe Thr Thr He 

675 680 685 

gca ttt ttc ata tac aaa cgt cgt eta aat gag aac act gac ttc cca 
Ala Phe Phe lie Tyr Lys Arg Arg Leu Asn Glu Asn Thr Asp Phe Pro 



690 



flAt _ ta acC ata aag aat cca aaa gtt aag aaa aaa gaa gaa act gac 
£1 vat ?hr val Lys Asn Pro Lys val Lys Lys Lys Glu Glu Thr Asp 

70S 7 *° 715 

Ctg taactggatc atcattgtga ttgeagatea tttgaggatc agagtgtgaa 



Leu 



<210> 247 

<2U> 719 

<212> PRT 

<213> Homo sapiens 

<400> 247 



Met Phe Val Gly Val Ala Arg His Ser Gly Ser Gin Asp Glu Val Ser 
l 5 10 15 
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Pro Val Gin Phe Ala Gly He Asn Glu Asp Tyr Asp Gly Thr Arg Lys 
480 485 490 

tta gga aac etc acg get cct tgc aat gaa aaa tgt aga tgc tea tct 
ill Gly Asn Leu Thr Ala Pro Cys Asn Glu Lys Cys Arg Cys Ser Ser 
495 500 505 

tea att tat tct tct ata tgt gga aga gat gat att gaa tat ttt tct 1705 
Ser ill Tyr Ser Ser lie Cys Gly Arg Asp Asp lie Glu Tyr Phe Ser 
5^5 520 

aaa tec ttt gca ggg tgt aca tat tct aaa gca caa aac caa aaa aag 
lit cys P,e Ala Gly Cys Thr Tyr Ser Lys Ala Gin Asn Gin Lys Lys 
530 535 ^40 

A ra tac tac aat tgt tct tgc att aaa gaa gga tta ata act gca gat 
£1 Tyr Tyr Asn Cys Set Cys lie Lys Glu Gly Leu lie Thr Ala Asp 
545 550 

n** act aat ttt att gat gec aga ccc ggg aaa tgt gat gca aag 
S: IT ITy Asp Phe He Lp Ila Arg Pro Gly Lys Cys Asp Ala Lys 
560 565 5 

mr rat aaa tta cct ttg ttc att get ttt ate ttt tct aca ctt ata 
Cys Tyr Lys Leu Pro Leu Phe He Ala Phe lie Phe Ser Thr Leu lie 
Sao 5b5 3»u 
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1753 



iaoi 



1849 



1897 



1945 



1993 



2041 



2089 



2137 



2185 



2233 



2281 



2334 



aacgagtttc tcttttacag attctccaag atttgtttct gtgcccaact ttcagaagag 2394 
gaaaatcaca cattatgttt acataagtag caaaaatata tttatggtga tetgeatttt 2454 
cataataaag tgtcctattg tgaaacaaaa aaaaaaaaaa aaaaa 
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Arc Gly val Glu Pro Leu Glu Ala Ala Arg Ala Gin Pro Ala Lys Asp 

20 25 30 

Ara A-g Ala Lys Gly Thr Pro Lys Ser Ser Lys Pro Gly Lys Lys His 
9 y 35 40 45 



Arg Tyr Leu Arg Leu Leu Pro Glu Ala Leu He Arg Phe Gly Gly Phe 
50 ■ 53 



Arg Lys Arg Lys Lys Ala Ly S Ser Ser Val Ser Lys Lys Pro Gly Glu 
65 70 



90 95 



Val Asp Asp Ser Leu Glu Gin Pro Cys Gly Leu Gly Cys Leu Val Ser 
* 85 

Thr Cys Cys Glu Cys Cys Asn Asn lie Arg Cys Phe Met lie Phe Tyr 



10O 

Cys lie Leu Leu He Cys Gin Gly Val Val Phe Gly Leu He Asp Val 

Ser lie Gly Asp Phe Gin Lys Glu Tyr Gin Leu Lys Thr He Glu Lys 
130 135 

Leu Ala Leu Glu Lys Ser Tyr Asp He Ser Ser Gly Leu Val Ala He 

145 150 103 

Pae lie Ala Phe Tyr Gly Asp Arg Lys Lys val He Trp Phe Val Ala 

16S 170 *" 

Ser Ser Phe Leu He Gly Leu Gly Ser Leu Leu cys Ala Phe Pro Ser 
180 185 

lie Ash Glu Glu Asn Lys Gin Ser Lys Val Gly He Glu Asp lie Cys 
195 200 205 

Glu Glu lie Lys val Val Ser Gly Cys Gin Ser Ser Gly He Ser Phe 
210 215 22° 

Gin Ser Lys Tyr Leu Ser Phe Phe He Leu Gly Gin Thr Val Gin Gly 
225 230 ■ 

II, Ala Gly MeC Pro Leu Tyr He Leu Gly He Thr Phe He Asp Glu 

Asn Val Ala Thr His Ser Ala Gly He Tyr Leu Gly He Ala Glu Cys 
260 265 270 

Thr ser Met He Gly Tyr Ala Leu Gly Tyr Val Leu Gly Ala Pro Leu 
275 280 

Val Lys Val Pro Glu Asn Thr Thr Ser Ala Thr Asn Thr Thr Val Asn 
290 295 300 

Asn Gly Ser Pro Glu Trp Leu Trp Thr Trp Trp He Asn Phe Leu Phe 
30S 310 J1 

Ala Ala val val Ala Trp Cys Thr Leu He Pro Leu Ser Cys Phe Pro 

Page 160 



WO 03/089583 



160 200 PCT FINAL. ST25 
325 . 330 335 

Asn Asn Met Pro Gly Ser Thr Arg lie Lys Ala Arg Lys Arg Lys Gin 
340 34 5 350 

Leu His Phe Phe Asp Ser Arg Leu Lys Asp Leu Lys Leu Gly Thr Asn 
355 360 365 

He Lys Asp Leu Cys Ala Ala Leu Trp He Leu Met Arg Asn Pro Val 
370 375 380 

Leu lie Cys Leu Ala Leu Ser Lys Ala Thr Glu Tyr Leu Val He lie 
385 390 39S - 

Glv Ala Ser Glu Phe Leu Pro lie Tyr Leu Glu Asn Gin Phe lie Leu 

405 410 415 

Thr Pro Thr Val Ala Thr Thr Leu Ala Gly Leu Val Leu lie Pro Gly 
420 425 430 

Glv Ala Leu Gly Gin Leu Leu Gly Gly Val He Val Ser Thr Leu Glu 
Atz 440 445 



Met Ser Cys Lys Ala Leu Met Arg Phe He Met val Thx Ser Val He 
4S0 455 460 

Set Leu He Leu Leu Val Phe He lie Phe Val Arg Cys Asn Pro Val 
465 470 475 480 

Gin Phe Ala Gly He Asn Glu Asp Tyr Asp Gly Thr Arg Lys Leu Gly 
485 490 4 95 

Asn Leu Thr Ala Pro Cys Asn Glu Lys Cys Arg Cys Ser Ser Ser He 
500 505 510 

Tyr Ser Ser He Cys Gly Arg Asp Asp He Glu Tyr Phe Ser Ala Cys 
S1 5 520 525 

Phe Ala Gly Cys Thr Tyr Ser Lys Ala Gin Asn Gin Lys Lys Met Tyr 
530 535 540 

Tyr Asn Cys Ser Cys He Lys Glu Gly Leu He Thr Ala Asp Ala Glu 
545 550 555 550 

Gly Asp Phe He Asp Ala Arg Pro Gly Lys Cys Asp Ala Lys Cys Tyr 
565 570 575 

Lys Leu Pro Leu Phe He Ala Phe He Phe Ser Thr Leu lie Phe Ser 
580 585 590 

Gly Phe Ser Gly val Pro He val Leu Ala Met Thr Arg Val Val Pro 
595 600 605 

Asp Lys Leu Arg Ser Leu Ala Leu Gly val Ser Tyr val He Leu Arg 
610 615 620 

He Phe Gly Thr He Pro Gly Pro Ser He Phe Lys Met Ser Gly Glu 
625 630 635 640 



Page 161 



WO 03/089583 



TAJS03/11497 



16a 200 ?CT FINAL. ST25 
Thr Ser Cys lie Lea Arg Asp Val Asn Lys Cys Gly His Thr Gly Arg 
645 650 655 

Cys Trp He tyr Asn Lys Thr Lys Met Ala Phe Leu Leu Val Gly He 



Cys Phe Leu Cys Lys Leu Cys Thr He He Phe Thr The lie Ala Phe 

675 680 685 

Phe He Tyr Lys Arg Arg Leu Asn Glu Asn Thr Asp Phe Pro Asp Val 

Thr Val Lys Asn Pro Lys Val Lys Lys Lys Glu Glu Thr Asp Leu 
710 71 - 5 



705 
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248 
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851 
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DNA 
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<220> 




<221> 


CDS 


<222> 


(37).. (831) 


<223> 




<400> 


248 



Met Glu Ala Leu Pro Pro 
1 5 



otc aca tec age ctt ttg ggg ate ctg ttg cag gtt acg agg etc tea 
Sal Arg Ser Ser Leu Leu Gly He Leu Leu Gin Val Thr Arg Leu Ser 
10 15 20 

gtg ctg ttg gtt cag aac cga gat cac etc tat aat ttc ctg etc etc 
Val Leu Leu Val Gin Asn Arg Asp His Leu Tyr Asn Phe Leu Leu Leu 
25 30 35 

aag ate aac etc ttc aac eae tgg gtg tea ggg ctg gee cag gag gec 
Lys lie Asn Leu Phe Asn His Trp Val Ser Gly Leu Ala Gin Glu Ala 
40 45 50 

egg ggg tec tgt aac tgg cag gee cac eta ccc ctg gga get gca gec 
Arg Gly Ser Cys Asn Trp Gin Ala His Leu Pro Leu Gly Ala Ala Ala 
55 60 65 '« 

tgc cee ctg gge cag get. etc tgg get ggg ctg get erg ata cag gte 
Cvs Pro Leu Gly Gin Ala Leu Trp Ala Gly Leu Ala Leu lie Gin Val 
75 80 93 

ccc gta tgg ctg gtg eta cag gga ccc agg ctg atg tgg get ggc atg 
Pro val Trp Leu Val Leu Gin Gly Pro Arg Leu Met Trp Ala Gly Met 
90 95 100 

tgg gge age aec aag ggc ctg ggc ctg gee ttg etc agt gee tgg gag 
Trp Gly Ser Thr Lys Gly Leu Gly Leu Ala Leu Leu Ser Ala Trp Glu 
* 105 HO 115 

caa ctg ggc ctg tct gtg gec ate tgg aca gat ctg ttt ttg tea tgt 
til Leu Gly Leu Ser Vai Ala lie Trp Thr Asp Leu Phe Leu Ser Cys 
120 125 130 

ctg cac ggc ctg atg ttg gtg gec ttg etc ttg gtg gta gtg ace tgg 

Leu His Gly Leu Met Leu Val Ala Leu Leu Leu Val Val Val Thr Trp 
135 140 145 

aag gtg tgt cag aag tec cac tgc ttc cga ctg ggc agg cag etc agt 

111 Val Cys Gin Lyi Ser His Cys Phe Arg Leu Gly Arg Gin Leu Ser 
155 ISO 1" 

aag gec ttg caa gtg aac tgc gtg gta agg aag etc ctg gta cag ctg 
Lys Ala Leu Gin Val Asn Cys Val Val Arg Lys Leu Leu Val Gin Leu 
170 175 1 B0 



54 



102 



150 



198 



246 



294 



342 



390 



438 



436 



534 



532 



Page 162 



WO 03/089583 



160 200 PCT FINAL. ST25 
n t-*t- taa taa Qtq gag act atg act gcc etc acc tec tgg 
Eg Arg Leu Tyr Trp Trp Val Glu Thr Met Thr .la Leu Thr Ser Trp 



250 

ccc aga gaa taaatgtatc cccatctgcc 
Pro Arg Glu 
265 



<210> 249 

<211> 265 

<212> PRT 

<213> Homo sapiens 



<400> 249 

Met Glu Ala Leu Pro Pro Val Arg Ser Ser Leu Leu Gly He Leu Leu 
I S 10 

Gin val Thr Arg Leu Ser Val Leu Leu Val Gin Asn Arg Asp His Leu 
20 25 

Tyr Asn Phe Leu Leu Leu Lys He Asn Leu Phe Asn His Trp Val Ser 

40 * J 



35 



Gly Leu Ala Gin Glu Ala Arg Gly Ser Cys Asn Trp Gin Ala His Leu 
50 55 6° 

Pro Leu Gly Ala Ala Ala Cys Pro Leu Gly Gin Ala Leu Trp Ala Gly 
65 70 

Leu Ala Leu He Gin Val Pre Val Trp Leu Val Leu Gin Gly Pro Arg 
85 90 ^ 

Leu Met Trp Ala Gly Met Trp Gly Ser Thr Lys Gly Leu Gly Leu Ala 
100 i05 

Leu Leu Ser Ala Trp Glu Gin Leu Gly Leu Ser Val Ala He Trp Thr 
115 120 123 

Asp Leu -Phe Leu Ser Cys Leu His Gly Leu Met Leu Val Ala Leu Leu 
130 "5 1« 

Leu Val val Val Thr Trp Arg Val Cys Gin Lys Ser His Cys Phe Arg 
145 ISO 155 iou 

Leu Gly Arg Gin Leu Ser Lys Ala Leu Gin Val Asn Cys Val Val Arg 
165 l'O J - /3 

' Lys Leu Leu Val Gin Leu Arg Arg Leu Tyr Trp Trp Val Glu Thr Met 
180 ^ as 



630 



678 



cac ctq gcc tat etc ate acc tgg acc acc tgc ctg gee tec cac ctg 
H?s Leu Ala Tyr Leu He Thr Trp Thr Thr Cys Leu Ala ser His Leu 
200 205 210 

r-aa act qcc ttt gag cac acg acc cag ctg gcc gag gcc cag gag 

£l Gil HI Ala Phe Glu His Thr Thr Gin Leu Ala Glu Ala Gin Glu 
215 220 225 

nr . aaa ccc cag gag gtc tea ggg tct tec ttg ctg ccc tea ctg tec 

El §" Pro Gin Glu Val Ser Gly Ser Ser Leu Leu Pro Ser Leu Ser 

rra cac tea gag tct gga aca gtt ttg cca gag caa gaa act 822 
HI lit ser Asp Ser 111 Ser 3, Thr Val Leu Pro Glu Gin Glu Thr 
250 255 



726 



774 



851 
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Th^- Ala Leu Thr Ser Trp His Leu Ala Tyr Leu He Thr Trp Thr Thr 
!95 200 205 

Cys Leu Ala Ser His Leu Leu Gin Ala Ala Phe Glu His Thr Thr Gin 
210 215 

Leu Ala Glu Ala Gin Glu Val Glu Pro Gin Glu Vai Ser Gly Ser Ser 
225 230 

Leu Leu Pro Ser Leu Ser Ala Ser Ser Asp Ser Glu Ser Gly Thr Val 
245 2 " 

Leu Pro Glu Gin Glu Thr Pro Arg Glu 
260 255 



<210> 250 

<211> 784 

<212> ' DNA • 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (97) . . (579) 

<223> 

<40Q> 250 ^rrrt-etea tccttttaac 60 



g^tttcagtt gtaacggact tcatcacatc acaaattgta ctcgttctca tccttttaag 
aaagttcaga cccaggaaaa tttccatagt acctta atg aaa aag ata gaa ate 



1 5 



s a? s s = a = s s 2 s s 2 e e s 

10 15 

a a 25 a e s e e s e e s = e a s 

25 3° 35 

ntf ate tta ttc C gc ccc tea ggt gtt ate tta ttc ggc cgc tta ggt 

?5 55 Leu Phe arg Leu Leu Sly val He Leu Phe Gly Ar, Leu Gly 
40" « 50 

a a s s 5 a = s = s a s s 2 e a 

55 60 63 

^ r.*,- At-t- caa oat get gga ggt ttg art tgc aga gca tgc aat ctt 

£l lit g" Lp val Ily G?y Leu He Cy* Arg Ala Cy 3 W Leu 

75 . 80 3 

= 2 S E 2 XS S E E 5 2 E S E E 2 

si s £ a s 5 e c a c s e s e e e 

105 HO iJ - 3 

hrr« eea ate aaa ggc tgc aca aag aac aca tea gag tgc ttc 

Tn Tyr S« Val Lys !!y Cys Thr Lys Asn Thr Ser Glu Cys Phe 
120 125 J 

13 E £ = S E E E S S 2 E E E E S 

^35 140 

act cac tgc tgc aat cat tct ttg tgc aat ttc tgagtcagtg gcccatatct 

Thr His Cys Cys Asn His Ser Leu Cya Asn Phe 
155 160 

aaaatgcttg gcagatcaat cagtctcgaa gcctgacctg gctatcacaa aatgatggct 
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attgtcaatt agcccacttc agaaacctca gacccttgta ggtagaagga attttgatct 719 
gaaattgact ttggttttca acattcccaa tatctccccc accacctcca actcatctga 779 

784 



gaaat 




<210> 


251 


<211> 


151 


<212> 


PRT 


<213> 


Homo sapiens 


<400> 


251 



Met Lys Lys He Glu He Ser Gly Thr Cys Leu Ser Phe His Leu Leu 

Phe Gly Leu Glu He Arg Met Arg Arg He Val Phe Ala Gly Val He 

Leu Phe Arg Leu Leu Gly Val He Leu Phe Arg Leu Leu Gly Val He 
35 40 " 

Leu Phe Gly Arg Leu Gly Asp Leu Gly Thr Cys Gin Thr Lys Pro Gly 
50 55 60 

Gin Tyr Trp Lys Glu Glu Val His He Gin Asp Val Gly Gly Leu lie 
65 70 7S 

Cys Arg Ala Cys Asn Leu Ser Leu Pro . Phe His Gly Cys Leu Leu Asp 

as 90 

Leu Gly Thr Cys Gin Ala Glu Pro Gly Gin Tyr Cys Lys Glu Glu Val 

His He Gin Gly Gly He Gin Trp Tyr Ser Val Lys Gly Cys Thr Lys 
115 120 125 

Asn Thr Ser Glu Cys Phe Lys Sec Thr Leu Val Lys Arg lie Leu Gin 
130- 135 140 

Leu His Glu Leu Val Thr Thr His Cys Cys Asn His Ser Leu Cys Asn 
145 150 155 160 



Phe 



<210> 252 

<211> 2205 

<212> 0NA 

<213> Homo sapiens 

<220> 

<221> COS 

<222> (24) U85Q) 

<223> 



gggcggtgta gtgcaggtcc gcc atg get gag gcg tea egg tgg cac cga ggc 
999 yy y y y Met Ala Glu Ala Ser Arg Trp His Arg Gly 

X 5 10 

aaq get teg aaa cat aag ttg cat tac aga aag gaa gta gaa att aca 
Gly All Ser Lys His LyI Leu His Tyr Arg Lys Glu Val Glu He Thr 
IS 20 " 

acc aca ctt cag gaa ttg tta etc tac ttt att ttt tta ata aac eta 
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Thr Thr Leu Gin Glu Leu Leu Leu Tyr Phe He Phe Leu lie Asa Leu 



30 



* «- tta act ttt ggg atg gta aac cca cat atg tat tac tta aac 

ii 3 e Leu Thr Phe cly Met Sal Asn Pro Hi, Met Tyr Tyr Leu Asn 

At-CT tea tct eta ttt ttg gac act tct gtg cct ggt gaa gaa 

HI III Mel Ser Ser III Phe Leu Lp Thr Ser V.1 Pro Gly Glu Glu 



60 



2J B S S B S S 5 S S S 5 B S B B 

s a s a i?; s s a e a s B a a a a 

125 i3 ° ' 

ssssasssaassasas 

140 145 

* ai-t tct aca aat gaa gac etc tct aat ttt ggc ctt 
gS 2£ £ £ £ Sex S Si. Lp Leu Ser Asn Phe Gly Leu 

155 • 160 

B B Si S S 5S S 5" S £ = B S B 2 B 
5 K-S 5 S B 215 B £ 25 £ B R B S 52 

s £ a sa a s s; a a = a = a a a 

205 210 

s s = s s a s a a a s a a = s 

220 225 

s a a'a £ a a a a a = a a a 5 2 

235 240 245 

B S S S a S B S5 B B = S = 3 I 2 

£ is a si a a 5 a a s a a 5 a a a 

210 275 

E'SSESSSSSESSBESE 

285 290 

s s e a s a « s a s s a a a s 

300 305 310 

bbbbbbbbbbbbbbbb 

320 



197 



245 



293 



341 



389 



437 



485 



533 



581 



629 



677 



725 



773 



821 



869 



917 



965 



1013 



315 

bbbbbbbbbbbbbbbb 
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aaa aat act qaa aaa tat tea gat tec tat ttt ctt gca 
SZ III HI £ Sec rll liu L y 3 TV= Ser A 3 p Phe Tyr Phe Leu Ma 
350 355 

aat aat ata att get att acc acc Ctt ttt 
S S SS Ue £ S E XXe He La Xle T* r XXe Pue P*e 
36S 370 

aaa ata ttc aaa ttc ata age ttt aac aag aca atg tct 
111 Trp m Lys & Phe Lys Phe lie ser P*e Asn Lys The Met Sec 
380 385 
*. ^r a acc ttc tec cgt tgt gtt aaa gac ata gta gga ttt 

III III s" ttr S Leo Ser Cys val Lys Asp He «I Uy »- 
395 400 

s s a s s a a: s s a a c a a a a 
e s s a a a a a a = s a s a a 

„rr a af<- ntt ctt aca gat ttt aat ttt get ggt 
lit S2 S Phe S$ lie SS Leu !Iy Lp P*e Asn P*e ,1a GXy 
445 450 

gssssssassssfs.sss 

460 465 

s s s a a a a a a a a a a s a s 
ssssssassgssssgs 

S52B2S5SSSBSSS2S 

510 515 

s s a a a a s a a a s a a a a a 

525 530 

s a a ffi s; s a a sr. a a: a a a a a 

540 545 

a si a a a s a a b a a s a a a a 

555 560 303 

a a as a g a a a a & a a a a a a 
is a a a a a a a g a = a a a a a 

590 595 
atg aga ttc tct ctg agt gec tgacaaaacg aatttaagta ccagccaagt 
Met Arg ?he Ser Leu Ser Ala 

605 * . 



1109 



1157 



1205 



1253 



1301 



1349 



1397 



1445 



1493 



1541 



1539 



1637 



1685 



1733 



1781 



1829 



1880 



acacacgatg atagcttcaa ggaatacaac 


tgactttatg 


atatgaattt 


tcaaggaacg 


1940 


tatcttatat ggattttgaa 


gaatcttgtt 


tgcttataag 


aacttcaaga 


agectaaget 


2000 


tggctttaat tttcttgtac 


tctctgtact 


cctcaagcac 


tggaacacga 


tcctctttct 


2060 


gggcattcct aggggagaaa 


ataaaatttg 


taatgttcta 


gagatcattt 


ggaaaaaaag 


2120 


arccaaaagt tgtcttaata 


tgagacatac 


tgttactaaa 


cacaagttca 


aataaaaagt 


2180 
2205 



tgttctgaaa aaaaaaaaaa aaaaa 
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<210> 253 

<2L1> 609 

<212> PRT 

<213> Homo sapiens 

<400> 253 

Met Ala Glu Ala Ser Axg Trp His Arg Gly Gly Ala Ser Lys His Lys 
5 10 13 



1 



Leu His Tyr Arg Lys Glu Val Glu lie Thr Thr Thr Leu Gin Glu Leu 
20 2S 

Leu Leu Tyr Phe He Phe Leu He Asn Leu Cys He Leu Thr Phe Gly 
35 40 45 

Mer val Asn Pro His Met Tyr Tyr Leu Asn Lys Val Met Ser Ser Leu 
50 55 60 

Phe Leu Asp Thr Ser Val Pro Gly Glu Glu Arg Thr Asn Phe Lys Ser 
65 70 73 

lie Arg Ser He Thr Asp Phe Trp Lys Phe Met Glu Gly Pro Leu Leu 
85 90 

Glu Gly Leu Tyr Trp Asp Ser Trp Tyr Asn Asn Gin Gin Leu Tyr Asn 



100 



Leu Lys Asn Ser Ser Arg lie Tyr Tyr Glu Asn lie Leu Leu Gly Val 



11S 



Pro Arg val Arg Gin Leu Lys val Arg Asn Asn Thr Cys Lys Val Tyr 



130 



ser ser Phe Gin Ser Leu Met Ser Glu Cys Tyr Gly Lys Tyr Thr ser 
14 5 ISO 

Ala Asn Glu Asp Leu ser Asn Phe Gly Leu Gin He Asn Thr Glu Trp 

Arg Tyr Ser Thr Ser Asn Thr Asn Ser Pro Trp His Trp Gly Phe Leu 
180 185 

Gly val Tyr Arg Asn Gly Gly Tyr He Phe Thr Leu Ser Lys Ser Lys 
195 200 

Ser Glu Thr Lys Asn Lys Phe He Asp Leu Arg Leu Asn Ser Trp He 
210 21S 220 



Thr Arg Gly Thr Arg Val lie Phe He Asp Phe Ser Leu Tyr Asn Ala 

225 230 

Asn val Asn Leu Phe Cys He He Arg Leu Val Ala Glu Phe Pro Ala 
245 250 & 

Thr Gly Gly He Leu Thr Sec Trp Gin Phe Tyr Ser Val Lys Leu Leu 
260 265 



A rg Tyr val Ser Tyr Tyr Asp Tyr Phe lie Ala Ser Cys Glu lie Thr 



27S 
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Phe Cys He Phe Leu Phe Val Phe Thr Thr Gin Glu Val Lys Lys He 
290 295 300 

Lvs Glu Phe Lys Ser Ala Tyr Phe Lys Ser He Trp Asn Trp Leu Glu 
3QS 310 315 320 

Leu Leu Leu Leu Leu Leu Cys Phe Val Ala Val Ser Phe Asn Thr Tyr 
325 330 335 

Tyr Asn Val Gin He Phe Leu Leu Leu Gly Gin Leu Leu Lys Ser Thr 
340 345 350 

Glu Lys Tyr Ser Asp Phe Tyr Phe Leu Ala Cys Trp His He Tyr Tyr 
355 360 355 

Asn Asn He He Ala He Thr He Phe Phe Ala Trp He Lys He Phe 
370 375 380 

Lys Phe He Ser Phe Asn Lys Thr Met Ser Gin Leu Ser Ser Thr Leu 
3B5 390 395 400 

Ser Arg Cys val Lys Asp He Val Gly Phe Ala lie Met Phe Phe He 
405 410 415 

lie Phe Phe Ala Tyr Ala Gin Leu Gly Phe Leu val Phe Gly Ser Gin 
420 425 430 

Val Asp Asp Phe Ser Thr Phe Gin Asn Ser He Phe Ala Gin Phe Arg 
435 440 445 

He Val Leu Gly Asp Phe Asn Phe Ala Gly lie Gin Gin Ala Asn Pro 
450 455 460 

He Leu Gly Pro He Tyr Phe He Thr Phe He Phe Phe Val Phe Phe 
./-e A-in 475 480 



Val Leu Leu Asn Met Phe Leu Ala He He Asn Asp Thr Tyr Ser Glu 

495 490 495 

val Lys Ala Asp Tyr Ser He Gly Arg Arg Pro Asp Phe Glu Leu Gly 

500 505 510 

Lvs Met: He Lys Gin Ser Tyr Lys Asn Val Leu Glu Lys Phe Arg Leu 

515 520 525 

Lys Lys Ala Gin Lys Asp Glu Asp Lys Lys Thr Lys Gly Ser Gly Asp 

530 535 540 

Leu Ala Glu Gin Ala Arg Arg Glu Gly Phe Asp Glu Asn Glu He Gin 

545 550 555 560 

Asn Ala Glu Gin Met Lys Lys Trp Lys Glu Arg Leu Glu Lys Lys Tyr 

565 570 575 

Tvr Ser Met Glu He Gin Asp Asp Tyr Gin Pro val Thr Gin Glu Glu 

580 585 590 

Phe Arg Asp Gly Thr Thr Thr Lys Tyr Lys Met Arg Phe Ser Leu Ser 
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Ala 



<210> 254 

<211> ISIS 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (U..U584) 

<223> 

<40O> 254 



65 70 



75 BO 



48 



atg gcc gcc tac caa caa gaa gag cag atg cag ctt ccc cga get gat 
Met Ala Ala Tyr Gin Gin Glu Glu Gin Met Gin Leu Pro Arg Ala Asp 
! 5 10 15 

gcc att cgt tea cgt etc ate gat act ttc tct etc att gag cat ttg 96 
Ala He Arg Ser Arg Leu lie Asp Thr Phe Ser Leu He Glu His Leu 
20 25 30 

caa ggc ttg age caa get gtg ccg egg cac act ate agg gag tta ctt 
Gin Gly Leu Ser Gin Ala Val Pro Arg His Thr He Arg Glu Leu Leu 
35 40 45 

gat cct tec cgc cag aag aaa ctt gta ttg gga gat caa cac cag eta 
Asd Pro Ser Arg Gin Lys Lys Leu val Leu Gly Asp Gin His Gin Leu 
50 55 60 

gtg cgc ttc tct ata aag cct cag cgt ata gaa cag att tea cat gcc 
Val Arg Phe Ser He Lys Pro Gin Arg He Glu Gin He Ser His Ala 



144 



192 



240 



288 



336 



384 



432 



480 



528 



cag agg ctg ttg age agg ctt cat gtg cgc tgc agt cag agg cca cct 

Gin Arg Leu Leu Ser Arg Leu His Val Arg Cys Ser Gin Arg Pro Pro 
85 90 95 

etc tct ctg tgg gcc gga tgg gcc ctt gag tgt ccc ccc tec aaa aac 

Leu Ser Leu Trp Ala Gly Trp Val Leu Glu Cys Pro Leu Phe Lys Asn 
100 l n 5 110 

etc ate ate ttc ctg gtc tct tCg aat acg ate ata ttg atg gtt gaa 

Phe He He Phe Leu Val Phe Leu Asn Thr He He Leu Met Val Glu 

115 120 125 

ata gaa ttg ctg gaa tec aca aat acc aaa eta tgg cca ttg aag ctg 

He Glu Leu Leu Glu Ser Thr Asn Thr Lys Leu Trp Pro Leu Lys Leu 
130 135 140 

acc teg gag gtg gca get tgg tct ate ttg ctt att ttc acc ctg gag 

Thr Leu Glu Val Ala Ala Trp Phe He Leu Leu He Phe He Leu Glu 

145 150 155 160 

ate ctt etc aag tgg eta tec aac tct tct gtt ttc tgg aag age gcc 

He Leu Leu Lys Trp Leu Ser Asn Phe Ser Val Phe Trp Lys Sec Ala 
165 I 70 175 r 

tgg aac gtc ttt gac ttt gtt gtt acc atg ttg tec ctg ctt ccc gag 57 6 

Trp Asn Val Phe Asp Phe Val Val Thr Met Leu Ser Leu Leu Pro Glu 
130 185 190 

gtt gtg gta ttg gta ggg gca aca ggc caa teg gtg tgg ctt cag ctt 

Val Val Val Leu Val Gly Val Thr Gly Gin Ser Val Trp Leu Gin Leu 

195 " 200 205 

ctg agg ate tgc egg gtg ctg agg tct etc aaa etc ctt gca caa ttc 

Leu Arg He Cys Arg Val Leu Arg Ser Leu Lys Leu Leu Ala Gin Phe 
210 215 220 

cgt caa att caa act att att ttg gtc ctg gtc agg gcc etc aag age 

Arg Gin He Gin He He He Leu Val Leu Val Arg Ala Leu Lys Ser 

225 230 " 235 240 . 

atg acc ttc etc ttg atg ttg ctg etc ate ttc ttc tac att Ctt get 
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624 



672 



720 



768 
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Met Thr Phe Leu Leu Met Leu Leu Leu lie Phe Phe Tyr He Phe Ala 

245 250 255 

gtg act ggc gtc tac gtc ttc tea gag tac acc cgt tea cct cgt cag 816 

Val Thr Gly Val Tyr Val Phe Ser Glu Tyr Thr Arg Ser Pro Arg Gin 
260 265 270 

gac ctg gag tac cat gtg ttc ttc teg gac etc ccg aat tec ctg gta 

Asp Leu Glu Tyr His Val Phe Phe Ser Asp Leu Pro Asn Ser Leu Val 
275 280 285 

aca gtg ttc att etc ttc acc ttg gat cat tgg tat gca ctg ctt cag 

Thr Val Phe He Leu Phe Thr Leu Asp His Trp Tyr Ala Leu Leu Gin 

290 295 300 

gac gtc tgg aag gtg cct gaa gtc agt cgc ate ttc age age ate tat 

Lp Val Trp Lys Val Pro Glu Val Ser Arg He Phe Ser Ser He Tyr 

asp vax H j 31S 32Q 



864 



912 



960 



305 



1008 



1056 



1104 



1152 



1200 



ttc ate ctt tgg ttg ttg ctt ggc tec att ate ttt cga agt ate ata 

Phe He Leu Trp Leu Leu Leu Gly Ser He He Phe Arg Ser He He 

325 330 335 

gta gee atg atg gtt act aac ttt cag aat ate agg aaa gag ctg aat 

Val Ala Met Met Val Thr Asn Phe Gin Asn He Arg Lys Glu Leu Asn 

340 345 350 

gag gag atg gcg cgt egg gag gtt cag etc aaa get gac atg ttc aag 

Glu Glu Met Ala Arg Arg Glu Val Gin Leu Lys Ala Asp Met Phe Lys 

355 360 3 65 

egg cag ate ate cag agg aga aaa aac atg tea cat gaa gca ctg acg 

Are Gin He He Gin Arg Arg Lys Asn Met Ser His Glu Ala Leu Thr 
370 375 380 

tea age cat age aaa ata gag gac aga gga get agt caa caa agg gaa 

Ser Ser His Ser Lys He Glu Asp Arg Gly Ala Ser Gin Gin Arg Glu 

385 390 395 400 

agt ttg gac tta tea gaa gtg tct gaa gta gag tct aat tat ggt gee 1248 

Ser Leu Asp Leu Ser Glu Val Ser Glu val Glu Ser Asn Tyr Gly Ala 

405 41° 415 

act gaa gag gat tta ata aca tct gca tea aaa aca gaa gag acc ttg 1296 

Thr Glu Glu Asp Leu He Thr Ser Ala Ser Lys Thr Glu Glu Thx Leu 

420 42S 430 

tea aaa aag aga gag tac cag tct tec tec tgt gtc tec tec aca tec 

Ser Lys- Lys Arg Glu Tyr Gin Ser Ser Ser Cys Val Ser Ser Thr Ser 

435 440 445 

tct tec tat tct tec tct tct gaa tec aga ttt tct gaa tct att ggt 

Ser Ser Tyr Ser Ser Ser Ser Glu Ser Arg Phe Ser Glu Ser He Gly 
450 455 460- 

cgt ttg gac egg gag act czt gtg cac gaa aat ctg ccc ggg eta atg 

Arg Leu Asp Trp Glu Thr Leu Val His Glu Asn Leu Pro Gly Leu Met 

465 470 475 480 

gaa atg gat cag gat gac cgt gtt tgg ccc aga gac tea etc ttc cga 

Glu Met Asp Gin Asp Asp Arg Val Trp Pro Arg Asp Ser Leu Phe Arg 

485 490 495 

tat ttt gag ttg eta gaa aag ctt cag tat aac eta gag gaa cgt aag 15 36 

Leu " '*"* • ' * /** i « a «« r.oti it I n at n A rrt 

500 



1344 



1392 



1440 



1488 



tat ttt gag ttg eta gaa aag err cag — ^ 

Tyr Phe Glu Leu Leu Glu Lys Leu Gin Tyr Asn Leu Glu Glu Arg Lys 

505 510 



aag tta caa gag ttt gca gtg cag gca ctg atg aac ttg gaa gac aag 
Lya Leu Gin Glu Phe Ala Val Gin Ala Leu Met Asn Leu Glu Asp Lys 
515 520 525 

taaagcaatg gatggcttca atatccttgg g 



1584 



1615 



<210> 255 

<21l> 528 

<212> PRT 

<213> Homo sapiens 
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<400> 255 

Met Ala Ala Tyr Gin Gin Glu Glu Gin Met Gin Leu Pro Arg Ala Asp 

Ala lie Arg Ser Arg Leu He Asp Thr Phe Ser Leu He Glu His Leu 
20 25 

Gin Gly Leu Ser Gin Ala Val Pro Arg His Thr He Arg Glu Leu Leu 
35 40 

asp Pro Ser Arg Gin Lys Lys Leu Val Leu Gly, Asp Gin His Gin Leu 
SO .55 50 



val Arg Phe Ser He Lys Pro Gin Arg He Glu Gin lie Ser His Ala 
65 70 

Gin Arg Leu Leu Ser Arg Leu His Val Arg Cys Ser Gin Arg Pro Pro 



85 

Leu Ser Leu Trp Ala Gly Trp Val Leu Glu Cys Pro Leu Phe Lys Asn 
100 105 

Phe lie lie Phe Leu Val Phe Leu Asn Thr lie lie Leu «eC Val Glu 
11S ^20 

Ile Glu Leu Leu Glu Ser Thr Asn Thr Lys Leu Trp Pro Leu Lys Leu 

Thr Leu' Glu Val Ala Ala Trp Phe lie Leu Leu lie Phe lie Leu Glu 
14 5 150 155 

lie Leu Leu Lys Trp Leu Ser Asn Phe Ser Val Phe Trp Lys Ser Ala 

Trp Asn Val Phe Asp Phe Val Val Thr «et Leu Ser Leu Leu Pro Glu 



180 



val Val Val Leu Val Gly Val Thr Gly Gin Ser Val Trp Leu Gin Leu 
195 200 za:) 

Leo Arg He Cys Arg Val Leu Arg Ser Leu Lys Leu Leu Ala Gin Phe 
210 2 " 220 

Arg Gin He Gin He He He Leu val Leu Val Arg Ala Leu Lys Ser 
225 230 

Met Thr Phe Leu Leu Mer Leu Leu Leu lie Phe Phe Tyr He Phe Ala 
245 250 ^ JJ 

val Thr Gly Val Tyr Val Phe Ser Glu Tyr Thr Arg Ser Pro Arg Gin 
260 265 

Asp Leu Glu Tyr His Val Phe Phe Ser Asp Leu Pro Asn Ser Leu Val 
2 7S 290 

Thr val Phe He Leu Phe Thr Leu Asp His Trp Tyr Ala Leu Leu Gin 
290 29S 300 

Asp val Trp Lys Val Pro Glu Val Ser Arg lie Phe Ser Ser He Tyr 
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305 310 315 320 

Phe lie Leu Trp Leu Leu Leu Gly Ser lie He Phe Arg Ser He He 
325 330 335 

val Ala Met Met Val Thr Asn Phe GLn Asn lie Arg Lys Glu Leu Asn 
340 345 350 

Glu Glu Met Ala Arg Arg Glu Val Gin Leu Lys Ala Asp Met Phe. Lys 
355 360 365 

Ara G^n He He Gin Arg Arg Lys Asn Met Ser His Glu Ala Leu Thr 
9 370 375 380 

Ser Ser His Ser Lys He Glu Asp Arg Gly Ala Ser Gin Gin Arg Glu 
395 390 395 400 

ser Leu Asp Leu Ser Glu Val Ser Glu Val Glu Ser Asn Tyr Gly Ala 
405 410 415 

Thr Glu Glu Asp Leu He Thr Ser Ala Ser Lys Thr Glu Glu Thr Leu 
420 425 430 

Ser Lys Lys Arg Glu Tyr Gin Ser Ser Ser Cys Val Ser Ser Thr Ser 
435 440 445 

Ser Ser Tyc Sec Ser Ser Ser Glu Ser Arg Phe Ser Glu Ser He Gly 
450 455 460 

Arg Leu Asp Trp Glu Thr Leu Val His Glu Asn Leu Pro Gly Leu Met 
465 470 475 480 

Glu Met Asp Gin Asp Asp Arg Val Trp Pro Arg Asp Ser Leu Phe Arg 
485 490 495 

Tvr Phe Glu Leu Leu Glu Lys Leu Gin Tyr Asn Leu Glu Glu Arg Lys 



Lvs Leu Gin Glu Phe Ala val Gin Ala Leu Met Asn Leu Glu Asp Lys 
515 520 525 



<21Q> 


256 


<211> 


24 


<212> 


ONA 


<213> 


Homo sapiens 


<400> 


256 



tcatggatca ccagctccac gctc 



<21Q> 257 

<211> 25 

<212> ONA 

<213> Homo sapiens 

<40Q> 257 

caccaagatc accaccatgg aagca 



<210> 25a 

<211> 50 

<212> BNA 

<213> Homo sapiens 

<400> 258 
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ggattcaggc cttttaaacc ccactcagtg ggtgcatggc agggctttga 

<210> 259 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 259 - 24 

tgctgacgaa ccttatgaac cagg 



T/US03/11497 



<210> 260 

<211> 26 

<212> DNA 

<213> Homo sapiens 

<400> 260 26 
tcacgtcagc ctctccttcc tcagtg 

<210> 261 

<211> 50 

<212> DNA 

<213> Homo sapiens 

tcacaaatca tataaattag gggaaagaga gaggcaggta tactctaaaa 50 



<210> 262 

<211> 50 

<212> DNA 

<213> Homo sapiens 

altctcttlc ttaaaagacc tcagaaatgt caccatgctt agttatttta 50 

<210> 263 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 263 23 
ggccatggac aatgtcacag cag 

<210> " 264 

<211> 31 

<212> DNA 

<213> Homo sapiens 

<4C0> 264 " 31 

agcagacaca tactgggcca ttcataacca c 



<210> 265 

<211> 50 

<212> DNA 

<213> ' Homo sapiens 

ggtactatcc tatattttgg gcacacagca atgaagaaaa cagaaaaacc 50 



<210> 266 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 266 cq 
ctgggtttca taaatatgga gcagaaagtt Cttacaaata tagaacagca 



<210> 2 67 

<211> SO 

<212> DNA 

<213> Homo sapiens 
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<400> 267 

tagaatgtgt tataaaaaat gaagcagggc taggggaaag agatgggtga 



<210> 263 

<211> 23 

<212> DNA 

<213> Komo sapiens 

<400> 268 23 
cctcatcggc ttcctcccac teg 

<210> 269 

<211> 30 

<212> DNA 

<213> Homo sapiens 

<400> 269 30 
gccatcaaac tctgagctgg agatagtgac 

<210> 270 

<211> 50 

<212> DNA 

<213> Homo sapiens 

ccaaggaac? tttaaaactc ccattgcaca gttaccaccc agaataatta 50 

<210> 271 

<211> 50 

<212> DNA 

<213> Homo sapiens 

cltcctggla tatatttgeg tccaactctg caccttgctc tctattccct 50 

<210> 272 

<211> 50 

<212> DNA 

<213> Homo sapiens 

ctggggcccc tcaaaaagct caccttccct cacttcccac ttcaactgat 30 

<210> 273 

<211> 26 

<212> DNA 

<213> Homo sapiens 

<400> 273 2S 
tggcctcgtt gaaagtgtca tcatcc 

<210> 274 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 274 24 
ttggtaccat ttacgaaegg cege 

<210> 275 

<21l> 50 

<212> DNA 

<213> Homo sapiens 

r 

aaacggcaet ttaaaaatgc aggnttaaat tgttatcctc atctatggtt 50 



<210> 276 
<211> 29 
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<212> DNA 

<213> Homo sapiens 



<400> 276 29 
ccggactcga gcagtaccac gtctggatc 

<210> 277 

<211> 28 

<212> DNA 

<213> Homo sapiens 

<400> 217 28 
catattccca cagcaatttt gacaatgg 

<210> 278 

<211> SO 

<212> DNA 

<213> Homo sapiens 

actttggcta tatatagagg agtctaggaa aagactcgtg ggtctgatcc 50 

<210> 279 

<2U> 50 

<212> DNA 

<213> Homo sapiens 

tl^catatt tatatagcag caacttacat tgacccaggg agaactcagt 50 

<210> 280 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 280 24 
gttacccacc caaccgtcac gacc 

<210> 281 

<2U> 24 

<212> DNA 

<213> Homo sapiens 

<400>~ 281 24 
caggcgacgc cagagaagac gatg 

<210> 282 

<211> 50 

<212> ONA 

<213> Homo sapiens 

ctagaattta cataaaaagg actggaggag cttctgcagc aactttgcat 50 

<210> 283 

<211> 50 

<212> DNA 

<213> Homo sapiens 

ttttcttctt ttaaaaacac gctt-cactc tcaaaacagc agagaatgaa 50 

<210> 284 

<211> SO 

<212> DNA 

<213> Homo sapiens 

aac^ggggtc tanaagagag ccagggcact tattcatcca agggcagatg 50 
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<210> 285 

<211> 26 

<212> DNA 

<213> Homo sapiens 

<400> 285 

ctatgacttc aacccacacc tgggca 



26 



<210> 286 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 286 

aaggtcgcca acttgtcctg gctc 



24 



<210> 287 

<2H> 50 

<212> DNA 

<213> Homo sapiens 

<400> 287 



gggcgggagt aaaaggcaga gtc=aa«cc accggccccc agtgtgggtg 



50 



<210> 288 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 288 

tcaatgccat gcccaaactg agga 



24 



<210> 289 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 289 

caacaccgag atggacaccc tgct 



24 



<210> 290 

<211> 50 

<212>-DNA 

<213> Homo sapiens 

ctt«aagg? taaaaa.gtg ggtrctagat gattgtccct tctaaacagc 



50 



<210> 291 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 291 



:=agga t gr= caaaaaagat ctocc.agtg tacacacgtg cacacacaca 



50 



<210> 292 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 292 



a^aactcta ttraaaagac ctaaaaatrt caaatcctaa aat,at=«t 



50 



<210> 293 

<211> 50 

<212> DNA 

<213> Homo sapiens 

aleaaacg" ttaaaagcac t cc«tccga atggcggagc tggtgggggc 
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<210> 294 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 294 27 
ctcaggacga agatcatgat cggcatc 

<210> 295 

<211> 28 

<212> DNA 

<213> Homo sapiens 



23 



<400> 295 

gaagattttt gtgcccagct ttcccaag 

<210> 296 

<21X> 50 

<212> DNA 

<213> Homo sapiens 

<400> 296 - n 
tactctcact tataagtggg agctiaagcca tgagggcacc aaggcataag ^ 

<210> .297 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<4Q0> 297 en 
ttacatatgt atacatgtgc catgctggtg tgctgcaccc attaactcgt 5U 

<210> 298 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 298 27 
tccatgctca gctccatctc agctacc 

<210> 299 

<211> - 24 

<212> DNA 

<213> Homo sapiens 

<400> 299 24 
tccatctcag accttggccc ttca 

<210> 300 

<211> SO 

<212> DNA 

<213> Homo sapiens 

<400> 300 «- n 
aaacaacccc attaaaaagc gggcaaaggg cacgaacact tttcaaaaga *u 

<210> 301 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 301 24 
aggacggtaa ggagccatcg gaca 

<210> 302 

<211> 23 

<212> DNA 

<213> Homo sapiens 
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<400> 302 

cttgccaggt tctggtggct tgg 23 

<210> 303 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 303 

cctttttgtc tataaacagg actttgattt tctggactag agaattgtat 50 

<210> 304 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 304 

acgactccaa gaacagcaag gccg 

<210> 305 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<4C0> 305 

aaggcaacat cggcagaggc cage 

<210> 306 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 306 

gctagcatct tttaaaagct gatgtcttca ctgggcacgg ggactcacac 5U 

<210> 307 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 307 

cggccaggca ccaaagctca gctg 24 

<210> 308 

<211> 29 

<212> DNA 

<213> Homo sapiens 

<400> 308 

gecagattea ggagggaatg gaagagaac 29 

<210> 309 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 309 _ A 
tganctactt tttaaaagga teatgetgge tgcrggtggg atttaggata 50 

<210> 310 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 310 

tgatagtgat aaaaaaaagt ggccagattt tggctatat- ttgaaataaa 50 



<210> 311 
<211> SO 
<212> DNA 
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<213> Homo sapiens 
<400> 311 

tatagtgaca tttaaagcca ggggtctggc tgagacaact gatggaatga 50 

<210> 312 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 312 

attggaggac tataaagagg ggagtcatta aaatggtgct aagaagctga 50 

<210> 313 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 313 

agaggggagt cattaaaatg gtgctaagaa gctgagctac aagcagtggt 50 

<210> 314 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 314 _ n 
gacatcccac ccaaaaaatg ccactggatg aagtcccctc cttccattaa 50 

<210> 315 

<211> 26 

<212> DNA 

<213> Homo sapiens 

<40O> 315 

tcgggagaga ctagtgcacc tcagca 25 

<210> 316 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 316 

■gagcaatccc tcttcgtggc aggt . 24 

<210> 317 

<21X> 50 

<2I2> 0NA 

<213> Homo sapiens 

<400> 317 

aaaagtgctt ttaaacaggg ggggtggagg ggcttatgag aaggggacca 50 

<210> 313 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 318 

ccatttctac taaaaatgca gagatcagcc aggcgtggca cgtgcctgta 50 

<210> 319 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 319 

aaaaaaaaaa aaaaaaagcc ccgtttacat cccacctcct tgccgggtgc 50 



<210> 320 
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<211> 50 

<212> DNA 

<213> Homo sapiens 

alaataaaaa taaaaaatcc catctcctca caCttccatt caacctcaat SO 

<210> 321 

<211> 35 

<212> DNA 

<213> Homo sapiens 

<400> 321 • 35 

acttccaaac atctacaact cctcagagtc tcatt 

<210> 322 

<211> 25 

<212> DNA 

<213> Homo sapiens 

<400> 322 2S 
tgcagcacca tcatgtaagg gacaa 

<210> 323 

<211> SO 

<212> DNA 

<213> Homo sapiens 

tttttcaaac tataaaaagt ggggatcaga aaacacagtc ataagggaaa 50 

<210> 324 

<211> 50 

<212> DNA 

<213> Homo sapiens 

g£atatgcta tatatatcag gattcacttt aatggcattg agttccagga 50 

<210> 325 

<211> 50 

<212> DNA 

<213> "Homo sapiens 

ataaacalct taaaaattag cccaccatgg tggtacacac ctgtcgttct 50 

<210> 326 

<211> 50 

<212> DNA 

<213> Homo sapiens 

aaa'aagtgaf aaaaaaaggt gagggagact ttaactttci: gaaatatatt 50 

<210> 327 

<211> 24 

•<212> DNA 

<213> Homo sapiens 

<400> 327 24 
ccaagaagcc gggagaagtg gatg 

<210> 328 

<211> 28 

<212> DNA 

<213> Homo sapiens 

<400> 328 28 
tgacagagct aggcatatga gcactgga 
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<210> 329 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 329 

ctaaagagct tatatatcag cctaagaaaa gaaaaccaat aagaagttgc 3U 

<210> 330 

<211> 26 

<212> DNA 

<213> Homo sapiens 

<4G0> 330 2g 
gcagttggtt cagaaccgag atcacc 

<210> 331 

<211> 29 

<212> DNA 

<213> Homo sapiens 

<400> 331 29 
ggcagatggg gatacactta ttctctggg 

<210> 332 

<211> 50 

<212> DNA 

<213> Homo sapiens 

actaaaaata caaaaaagta gccgggtatg gtggtaggcg cctataatcc 50 

<210> 333 

<211> 50 ■ 

<212> DNA 

<213> Homo sapiens 

<400> 333 c 0 
ggtaggcgcc tanaatccca gctacctggg aggctgaggc aggagaattg ™ 

<210> 334 

<211> 26 

<212> - DNA 

<213> Homo sapiens 

<400> 334 26 
tcggcttgga aatcagaatg agaagg 

<210> 335 

<211> 30 

<212> DNA 

<213> Homo sapiens 

<400> 335 30 
tgcacaaaga acgattgcag cagtgagtag 

<210> 336 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 336 ^. c 0 

aaaaggctra tataaaaggg ttttgttttg crntgttttg agacggagtt 



<21Q> 337 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 33*7 
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ggccaactta tataaaaggt ttatgttttt gttctgataa tttcgtttct 50 ^ 

i' 

<210> 338 ^ 
<211> SO 

<212> DNA r$ 
<213> Homo sapiens 

<400> 338 

aagttaagtt ttaaaaagaa caggctacaa agttatagct atggggtgat 50 

<210> 339 

<211> 21 

<212> DNA 

<213> Homo sapiens 

<400> 339 

gggcggtgta gtgcaggtcc g 

<210> 340 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 340 

cctccagctg cagggaattc tgcc 

<210> 341 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 341 

aatccaaata tttaaaacgg actgtctcct cttcacaaaa gtctagatct 

<210> 342 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 342 

ggccgttgag caggcttcat gtgc 

<210> " 343 

<211> 24 

<212> DNA 

<213> Homo sapiens 

<400> 343 

ctcctctgga tgatctgccg cttg 

<210> 344 

<211> 50 

<212> DNA 

<213> Homo sapiens 

<400> 344 _ n 
attgggtgca tatatattta ggatagctag ctcttcttgt tgaactgacc 
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